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"Extension  in  the  80s,  A  Perspective  for 
the  Future  of  the  Cooperative  Extension 
Service,"  represents  a  systemwide  re¬ 
sponse  and  set  of  guidelines  to  the  chal¬ 
lenge  of  rapid  change.  The  report  con¬ 
tains  results  of  a  year-long  study  by  the 
21  members  of  a  Joint  Committee  ap¬ 
pointed  by  John  Block,  Secretary  of  Ag¬ 
riculture,  and  Robert  Clodius,  President, 
National  Association  of  State  Univer¬ 
sities  and  Land-Grant  Colleges. 

Future  Role  for  Cooperative  Extension 

The  Committee's  charge  was  to  produce 
a  document  to  serve  as  a  guide  for  the 
future  mission,  scope,  priorities,  and 
policies  and  to  review  and  restate  the 
roles  and  responsibilities  of  each  of  the 
partners — federal,  state  and  county — in 
the  Cooperative  Extension  system. 

The  Committee  received  inputs  from 
many  groups  and  individuals  in  writing 
and  in  open  hearings.  It  received  re¬ 
sponses  from  an  extensive  mail  survey 
with  returns  from  nearly  4,500  leaders 
and  individuals  from  the  private  sector 
and  14,000  Cooperative  Extension  Serv¬ 
ice  professional  staff  nationwide. 

The  official  report  was  made  to  Secre¬ 
tary  Block  and  President  Clodius  on 
February  28, 1983,  in  Washington,  D.C. 
Cochairs  of  the  Committee,  who  pre¬ 
sented  the  report  were  Ray  Lett,  Execu¬ 
tive  Assistant  to  the  Secretary,  and 
Daniel  Aldrich,  Jr.,  Chancellor,  Univer¬ 
sity  of  California — Irvine. 

Selected  Recommendations  and 
Guidelines  for  Cooperative  Extension 

formulated  by  the  National  Committee 
include: 

Mission — The  basic  mission  of 
Cooperative  Extension  is  to  disseminate. 


National  Teleconference  participants  at  Washington,  D.C.,  reporting  on 
"Extension  in  the  80s"  were  (left  to  right):  Denzil  Clegg,  Associate  Adminis¬ 
trator,  Extension  Service,  USDA;  Lucinda  Noble,  Chairman,  ECOP,  and 
Director,  Cooperative  Extension,  New  York;  Dan  Aldrich,  Ir.,  Chancellor, 
University  of  California-Irvine;  Robert  Clodius,  President,  National  Associa¬ 
tion  of  State  Universities  and  Land-Grant  Colleges;  George  Brown,  Repre¬ 
sentative,  California;  and  Ray  Lett,  Executive  Assistant  to  the  Secretary 
of  Agriculture. 


Mary  Nell 
Greenwood, 
Administrator, 
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and  encourage  the  application  of 
research-generated  knowledge  and 
leadership  techniques  to  individuals, 
families,  and  communities. . .  Dissemi¬ 
nation  of  research  knowledge  and  the 
application  of  that  knowledge  to  practi¬ 
cal  problems  is  as  important  now  as  in 
the  past. 

Priorities — The  Cooperative  Extension 
system  must  establish  priorities  within 
six  major  program  areas. .  .the  agricul¬ 
tural  system,  natural  and  environmental 
resources,  community  and  small  busi¬ 
ness  development,  home  economics/ 
family  living,  4-H/youth  education  and 
development,  and  international  con¬ 
cerns. 

Clientele — Ways  must  be  found  to 
reach  more  people  with  educational 
programs. .  .Much  sharper  delineation 
of  target  audiences  is  needed. 

Flexibility — Cooperative  Extension 
programming  must  retain  broad  flexibil¬ 
ity  at  all  levels  if  it  is  to  remain  relevant 
and  respond  to  the  dynamics  of  change 
for  the  greater  good  of  people  and  their 
communities. . . 

Federal/State/County  Partnerships — 

The  importance  of  linkages  among  the 
Service,  all  three  levels  of  government 
and  America's  community  leaders  was 
reaffirmed. 

Research — Research  should  remain  the 
base  for  the  system's  major  educational 
and  information  efforts. .  .Additional  re¬ 
sources  are  needed  for  applied  research 
and  demonstrations,  which  are  essential 
for  effective  technology  transfer. 

Extension  in  Land-Grant  Universities 

— Administrators  and  faculty  of  land- 
grant  universities  must  place  lifelong 
learning  on  a  plane  equal  to  that  of  re¬ 
search  and  preparatory  education ...  A 
tested  system  exists  for  extending 


knowledge  about  agriculture,  home 
economics,  and  natural  resources  to 
local  communities  throughout  the  na¬ 
tion. 

Volunteers — Some  1.5  million  adult 
volunteers  perform  numerous  roles 
under  the  guidance  of  Extension  profes¬ 
sionals.  This  volunteer  system  deserves 
encouragement  from  all  three  legal 
partners  as  it  is  basic  to  the  success  of 
Cooperative  Extension  in  America. 

Private  Sector — At  the  national  level, 
the  private  sector  provides  major  re¬ 
sources  through  national  foundations, 
corporations,  and  individuals. .  .The 
legal  partners  should  continue  to  recog¬ 
nize  and  encourage  this  commitment. 

Methodology — Cooperative  Extension 
is  encouraged  to  use  new  electronic 
technology  in  providing  viable  edu¬ 
cational  opportunities  to  expanded  au¬ 
diences. 

Evaluation — Cooperative  Extension 
must  involve  the  public  and  decision¬ 
makers  in  Extension  evaluation  efforts; 
by  such  activity,  these  people  will  come 
to  understand  Extension  better. 

A  Unique  Achievement 

The  Cooperative  Extension  Service  is  a 
unique  achievement  in  American  edu¬ 
cation.  The  system  has  been  a  major 
asset  to  the  nation  and  to  the  world. 

If  changes  recommended  by  the  Com¬ 
mittee  are  adopted,  the  Cooperative  Ex¬ 
tension  Service  will,  the  Committee  be¬ 
lieves,  be  able  to  play  a  larger  and  more 
vital  role  in  the  years  that  lie  ahead.  □ 
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Soil  and  Water  Resources— 
The  Challenge  to  Extension 


John  R.  Block 
Secretary  of  Agriculture 


John  R.  Block,  Secretary  of  Agriculture. 


One  such  challenge  is  to  make  our-  Outside  the  Department,  the  Exten- 
selves  fully  aware  of  the  impacts  which  sion  Committee  on  Organization  and 
technology  transfer  programs  have  Policy  has  recognized  the  need  for 
upon  some  of  our  most  basic  such  complementary  programming, 

resources — soil  and  water.  How  can  Further,  the  recently  published  report, 

the  Cooperative  Extension  system  “Extension  in  the  80’s — A  Perspective 

develop  and  deliver  programs  to  edu-  for  the  Future  of  the  Cooperative 
cate  and  influence  citizens  to  make  Extension  Service,”  referred  to  in  this 

wise  use  of  these  basic  resources?  issue’s  editorial,  has  also  suggested 

increased  emphasis  on  these  subjects. 

Shortly  after  being  confirmed  as 

Secretary  of  Agriculture,  I  established  Programs  in  soil  and  water  resource 
a  list  of  departmental  priorities,  two  conservation  are  needed.  They  are 
relating  particularly  to  the  Extension  important!  As  one  reflects  on  the 
Service  and  the  Cooperative  Extension  extraordinary  success  of  the  Extension 
system.  Those  two  priorities  were  to  system  in  the  development  of  U.S. 
maintain  agricultural  productivity  and  agricultural  productivity,  the  question 
conserve  natural  resources.  arises:  What  would  happen  if  the 

Extension  system  were  to  mount  an 
As  the  educational  arm  of  USDA,  all-out  response  to  the  challenges  of 

Extension  has  an  important  responsi-  conservation? 
bility  in  the  conservation  of  soil  and 

water  resources.  It  complements  the  Results  from  such  an  emphasis  would 

roles  of  two  other  USDA  agencies  in  likely  be  every  bit  as  remarkable  as 

soil  and  water  conservation — the  Soil  those  we  see  in  our  agricultural  pro- 

Conservation  Service  and  the  Agricul-  duction  programs.  I  personally  believe 
tural  Stabilization  and  Conservation  that  in  time  Extension  can  and  will 
Service.  achieve  such  results  in  conservation  as 

it  rises  to  the  challenge.  □ 


Cooperative  Extension  has  long  been 
recognized  for  the  major  influence  it 
has  had  in  developing  the  agricultural 
production  system  which  so  many  of 
us  take  great  pride  in  today.  This 
recognition  is  richly  deserved. 

Cited  by  many  as  a  model  for  tech¬ 
nology  transfer  programs,  the  Coop¬ 
erative  Extension  system  is  unique  in 
its  effectiveness  and  cooperation.  A 
three-way  federal,  state  and  local 
partnership  supports  Extension,  pro¬ 
vides  program  direction,  infuses  it 
with  innovation  and  enthusiasm,  and 
provides  many  volunteer  leaders  who 
contribute  greatly  to  the  effectiveness 
of  the  programs  and  the  efficiency  of 
the  system. 

We  can  look  to  the  past  and  find  many 
accomplishments  by  Extension.  But  by 
its  very  nature,  the  Extension  system  is 
a  forward-looking  service  to  American 
agriculture.  The  achievements  have 
been  great,  but  the  challenges  ahead 
are  even  greater. 
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Reclaiming  the  Land 

William  C.  Burleson 
Extension  Information  Director 
Virginia  Polytechnic  Institute  and  State 
University 


A  Virginia  Tech  (VPSU)  graduate  student  outlines  recent  land  reclamation  research  for  coal 
producers  from  various  states. 


Lack  of  usable  land  is  hindering  the 
economic  growth  of  the  coal- 
producing  counties  in  southwest  Vir¬ 
ginia.  For  years  the  mountains  that 
have  yielded  the  coal  on  which  these 
counties'  economies  depend  also 
have  served  as  barriers  against  further 
economic  development. 

The  mountain  barriers  may  be  coming 
down,  however.  Virginia  Tech, 
through  its  Extension  and  research 
arms,  is  cooperating  with  private 
industry,  two  other  area  colleges  and 
local,  state  and  federal  agencies  in 
what  may  be  the  answer  to  this 
problem — the  Southwest  Virginia  Proj¬ 
ect.  This  project  is  showing  promise 
of  making  valuable  additions  to  the 
region’s  economy  by  finding  new  uses 
for  the  land  after  the  coal  has  been 
removed. 

The  Southwest  Virginia  Project,  now 
in  its  third  year,  became  a  reality  in 
1980  when  Penn  Virginia  Corp.,  a  nat¬ 
ural  resources  and  equipment  firm 
with  its  natural  resources  office  in  Duf- 
field,  Va.,  provided  $500,000  in  grants 
to  Tech.  It  also  made  available  1,200 
acres  of  reclaimed  mined  land  at  the 
headwaters  of  the  Powell  River  in 
Wise  County  for  the  research  and 
assigned  three  employees  to  work  at 
the  project  site. 

Beginnings 

The  project  stems  from  talks  in  1979 
between  C.B.  Slemp,  Penn  Virginia 
land  manager  and  now  project  direc¬ 
tor,  and  Milton  B.  Wise,  associate 
dean  for  Extension  in  Tech’s  College 
of  Agriculture  and  Life  Sciences. 
Slemp,  a  native  of  the  region,  was 
concerned  about  finding  uses  for  the 
surface-mined  land  after  the  coal  was 
removed. 

These  talks  resulted  in  more  than  a 
dozen  research  projects  being  con¬ 
ducted  on  the  surface-mined  land  to 
find  ways  to  make  it  productive  and 
beneficial  to  the  area’s  residents. 

H.  John  Gerken,  jr..  Tech  Extension 
specialist,  became  project  coordinator. 


The  project  could  mean  millions  of 
dollars  of  revenue  for  those  Virginia, 
West  Virginia  and  Kentucky  counties 
that  have  had  extensive  surface  min¬ 
ing  during  the  last  four  decades.  Early 
indications  are  that  the  land,  once 
thought  unusable,  can  be  an  asset  to 
the  local  economy.  Several  coal  com¬ 
panies  have  expressed  an  interest  in 
the  work,  indicating  they  may  be  will¬ 
ing  to  fund  additional  research  at  the 
site.  Several  national,  regional  and 
local  groups  have  toured  the  project 
site  to  learn  first  hand  about  the  work. 
Extension  is  using  the  research  results 
in  areas  with  similar  problems. 

Advisory  Council  Cooperation 

At  the  same  time  that  the  Tech 
researchers  began  looking  at  ways  to 
productively  use  the  land.  Wise 
helped  form  a  project  advisory  coun¬ 
cil  which  includes  all  segments  of  the 
political  spectrum. 

He  chairs  the  council  which  includes 
representatives  from  Congress  and 
the  Virginia  state  legislature,  the  Ten¬ 
nessee  Valley  Authority,  Office  of  Sur¬ 


face  Mining  Reclamation  and 
Enforcement,  Division  of  Mined  Land 
Reclamation,  Virginia  Department  of 
Agriculture  and  Consumer  Services, 
and  Virginia  Department  of  Conserva¬ 
tion  and  Economic  Development. 

Higher  education,  in  addition  to  the 
Extension  and  research  components 
in  agriculture  and  engineering  at 
Tech,  also  is  represented  by  Clinch 
Valley  College  at  Wise  and  the  Moun¬ 
tain  Empire  Community  College  at  Big 
Stone  Gap.  The  coal  industry  is 
represented  by  Penn  Virginia  and  its 
Penn  Virginia  Resources  subsidiary, 
the  Pittston  Coal  Co.,  and  Contracting 
Enterprises.  Citizen  involvement 
includes  Lenofwisco,  the  planning  dis¬ 
trict  composed  of  Lee,  Scott  and  Wise 
counties  and  the  city  of  Norton,  and 
the  Citizens  for  Better  Reclamation. 

“Everyone  is  working  together  for  the 
benefit  of  the  region,’’  Slemp  says. 

Cattle  Herd  Successful 

Gerken  and  fellow  Extension  specialist 
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Virginia  Tech's  (VPSU)  Extension  and  research 
arms  are  major  contributors  to  a  cooperative 
reclamation  project.  Here,  visitors  examine  ero¬ 
sion  controlled  slopes  that  are  part  of  the 
Southwest  Virginia  Project. 

A.L.  “Ike”  Eller  Jr.,  an  animal  scientist, 
already  have  found  one  way  that  the 
land  can  be  used — raising  beef  cattle. 
They  have  maintained  a  herd  of  beef 
cows  on  the  property  since  June  1980 
and  have  watched  it  produce  three 
calf  crops. 

“Results  indicate  that  the  beef  cow- 
calf  herd  can  be  adapted  to  the  availa¬ 
ble  forage  on  the  strip-mined  land 
and  will  produce  at  or  near  the  levels 
expected  elsewhere  in  Virginia,” 
Gerken  says. 

The  calf  performance  in  the  experi¬ 
ment  has  been  excellent,  Gerken  said. 
Twenty-four  calves  in  the  first  crop 
sold  for  an  average  price  of  $348  a 
head  and  had  an  average  weight  of 
505  pounds.  The  second  crop  of  22 
calves  averaged  $321  per  head  with  an 
average  weight  of  585  pounds. 

“There  is  no  question  in  my  mind  that 
cattle  can  be  raised  on  this  land  which 
are  comparable  in  weight  and  quality 
to  any  which  are  produced  in  Virginia. 
The  big  question  is  whether  the  pas¬ 
tures  can  be  maintained  over  the  long 
haul,”  Gerken  points  out. 

Soil  Yields 

Dan  F.  Amos,  associate  professor  of 
agronomy,  and  W.  Lee  Daniels,  a 
research  associate,  are  conducting 
research  with  Gerald  D.  McCart, 
Extension  agronomist  in  soil  fertility, 
and  James  A.  Burger,  assistant  profes¬ 
sor  of  forestry,  to  find  how  soils  in  sur¬ 
face  mined  areas  can  produce  opti¬ 
mum  yields.  The  projea  looks  at  the 
effect  of  selected  overburden  mate¬ 
rials  on  mine  soil  properties  and  plan 
growth.  The  U.S.  Office  of  Surface 
Mining  Reclamation  and  Enforcement 
recently  gave  the  University  a  $50,000 
grant  to  support  this  project. 

In  a  mine  spoil  characterization  and 
mapping  project,  Amos  and  Daniels 
assessed  the  plant  nutrient  potential  of 
the  reclamation  area,  characterized 
the  major  mine  soils  and  produced  a 
map  showing  the  location  of  the 


major  mine  soil  mapping  units  de¬ 
scribing  each. 

After  sampling,  analyzing  and  map¬ 
ping  the  soil  of  the  three  benches  at 
the  project,  they  found  that  the  soil 
varies  in  pH  from  extremely  acid  to 
moderately  alkaline.  Soils  were  found 
to  be  shallow,  and  rocky;  over  half 
had  been  compacted  during  reclama¬ 
tion.  Much  of  this  soil  is  severely 
affected  by  dry  weather. 

Amos  and  Daniels,  however,  found 
that  where  mine  soils  had  formed  on 
predominantly  sandy,  uncompacted 
soils,  there  was  vigorous  plant 
growth  and  deep  root  proliferation. 

Amos  said,  “This  reinforces  our  belief 
that,  with  a  little  extra  effort,  surface 
mine  operators  could  select  and  place 
overburden  materials  in  a  manner  that 
would  result  in  productive  mine  soil.” 

Turf  grass  Tests 

John  R.  Hall  III,  Extension  turf  agron¬ 
omist,  David  C.  Martins,  professor  of 
agronomy,  and  McCart  are  looking  at 


the  turfgrass  species  and  soil  additives 
that  can  provide  the  most  functional 
turf  for  use  on  home  lawns  and 
recreational  areas  which  use  mine  soil. 
They  have  used  varieties  of  Kentucky 
bluegrass,  tall  fescue,  fine  fescue,  pe¬ 
rennial  ryegrass,  bermudagrass  and 
zoysia  grass  in  their  research. 

The  researchers  are  looking  at  the  use 
of  sludge,  sawdust  and  topsoil  in  vari¬ 
ous  rates  to  find  the  better  mixtures 
which  produce  good  turfgrass.  Their 
effect  will  be  measured  in  relation  to 
ground  cover,  turf  quality,  foliar  analy¬ 
sis  and  rooting  patterns. 

Dale  D.  Wolf,  an  associate  professor  of 
agronomy,  and  a  graduate  student, 
Robert  L.  Williams,  are  studying  seri- 
cea  lespedeza  management  in  con¬ 
nection  with  other  forages.  The  pair  is 
looking  to  see  if  there  are  ways  that 
the  legume  can  be  controlled  and  yet 
used  as  a  forage. 

Plant  Introduction 

Charles  R.  O’Dell  and  Stephen  C. 
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Cattle  forage  near  the  Powell  River  in  Wise 
County,  Virginia-a  new  production  use  for  sur¬ 
face  mined  land  discovered  by  research  and  Ex¬ 
tension  specialists. 


Myers,  Extension  horticulturists,  and 
Ronald  D.  Morse,  associate  professor 
of  horticulture,  planted  350  apple 
trees  and,  thus  far,  are  pleased  with 
the  survival  rate.  The  main  problem 
has  been  excessive  settling  in  some 
areas  that  caused  rain  water  to  stand  in 
the  plant  hole  and  suffocate  the  roots. 

The  three  also  planted  strawberries 
and  blueberries.  The  strawberries 
appear  to  be  adapting  to  environ¬ 
ment.  The  blueberry  project  is  long 
term  as  the  bushes  are  not  expected  to 
begin  bearing  until  1984.  There  are 
also  plans  to  plant  grapes  at  a  site 
adjacent  to  the  orchard. 

Their  plantings  of  tomatoes,  green 
beans  and  acorn  squash  have  pro¬ 
duced  yields  on  limed  plots  which  are 
comparable  to  Virginia  state  average 
commercial  yields. 

The  three  researchers  feel  that  many 
vegetables  can  be  successfully  grown 
on  mine  soils  that  are  treated  with 
lime,  fertilizer  and  some  form  of 


organic  material.  Black  plastic  mulch 
definitely  increases  productivity  under 
normal  rainfall  conditions.  Since  mine 
soils  are  normally  low  in  nitrogen, 
they  feel  research  is  needed  to  evalu¬ 
ate  the  best  methods  of  meeting  this 
requirement  in  a  fast-growing  plant 
species,  such  as  squash. 

Timber  Research 

Harold  W.  Wisdom,  associate  profes¬ 
sor  of  forestry,  and  Terrence  D. 

McCay,  a  graduate  student,  are  eval¬ 
uating  the  economic  feasibility  of 
harvesting  timber  on  the  land  and 
estimating  the  impact  of  the  forestry 
project. 

There  are  a  number  of  forest  products 
industries  in  southwest  Virginia,  north¬ 
east  Tennessee  and  southeast  West 
Virginia.  Potential  markets,  therefore, 
look  promising. 

The  pair  also  is  working  on  data  of 
manufacturing  costs  for  alternative 
wood  products  plants,  together  with 
harvesting  and  transportation  costs. 


information  on  prices  and  sales  poten¬ 
tial  for  a  discounted  cash  flow  analysis. 

Site  factors  are  being  examined  on 
surface-mined  land  which  affect  the 
growth  and  survival  of  the  seedlings. 
The  project  involves  10  species  of 
hardwood  and  five  pine  species  So  far 
the  seedling  survival  rates  have  been 
excellent. 

Robert  H.  Giles  jr.,  professor  of  fisher¬ 
ies  and  wildlife  sciences,  completed  a 
comprehensive  resource  area  plan. 
The  data  were  used  to  select  the  best 
sites  for  residences,  orchards,  pastures 
and  forests  and  for  analyzing  the 
potential  of  various  sites. 

Gerken  observed  that  the  volume  of 
research  being  conducted  at  the  site 
will  give  a  “total  package”  of  possible 
uses  for  the  land.  Although  local  stud¬ 
ies  would  have  to  be  done,  the 
results  from  the  Powell  River  Project 
should  be  applicable  to  many  surface- 
mined  areas  in  other  parts  of  the 
region.  □ 
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Coming  to  Grips  with  the  Mud  Bowl 

Robert  D.  Walker 

Extension  Natural  Resources  Specialist 
and 

Doug  Peterson 

Extension  Communications  Specialist 
University  of  Illinois 


At  a  farm  southwest  of  Vskilwa,  Illinois,  active  gully  erosion  stems  from  overstocking  pasture. 


A  diverse  group  has  gathered  around 
a  conference  table  to  discuss  whether 
soil  erosion  standards  should  be 
voluntary  or  mandatory. 

“Listen,”  says  one,  “for  the  past  50 
years  since  the  ‘Dirty  Thirties,’  soil 
conservation  has  been  voluntary  and 
little  progress  has  been  made.  How  do 
you  expect  a  voluntary  program  to 
work?” 

“You’ve  got  to  give  a  voluntary  pro¬ 
gram  a  chance,”  counters  another. 
“Most  farmers  are  sincerely  interested 
in  controlling  erosion.  They  just  need 
financial  assistance  to  get  the  job 
done.” 

When  a  third  person  says  that  a  man¬ 
datory  program  may  be  necessary  if 
the  voluntary  approach  doesn’t  work, 
the  fellow  next  to  him  thumps  the 
table  and  bursts,  “Give  me  a  break! 

You  let  the  bureaucrats  move  in  with 
their  regulations  and  before  you  know 
it  you’ll  have  a  bunch  of  people 
who’ve  never  even  seen  an  acre  of 
eroded  land  calling  the  shots!” 

This  scenario,  which  gives  just  a  flavor 
of  the  controversies  surrounding  the 
erosion  problem  in  the  United  States, 
was  enacted  in  one  of  the  University 
of  Illinois  Extension  Service’s  new  slide 
sets  on  the  theme,  “From  Dust  Bowl  to 
Mud  Bowl.” 

Saving  the  Soil 

The  slide  set  is  part  of  a  new  “Land 
and  Water”  series  of  publications  and 
slide  programs  that  focus  on  the  grow¬ 
ing  interest  in  soil  conservation 
throughout  Illinois  and  other  parts  of 
the  country. 

In  turn,  the  Land  and  Water  series  is 
part  of  the  Extension  Service’s  aggres¬ 
sive  participation  in  the  Illinois 
erosion-control  planning  process  and 
program. 

To  put  this  in  the  proper  perspective, 
though,  requires  some  background. 


Interest  in  soil  conservation  in  Illinois 
developed  out  of  the  Dust  Bowl  era 
and  continued  into  the  forties  and 
mid-fifties  when  most  of  the  state’s  98 
soil  and  water  conservation  districts 
were  established.  However,  techno¬ 
logical  advances  increased  crop  yields 
at  about  2  percent  per  year  during  this 
period.  So  many  people  in  the  agricul¬ 
tural  community  slowly  slipped  into 
what  has  been  called  “the  invisible 
trap.” 

A  symptom  of  the  invisible  trap  is  the 
tendency  to  say,  “Who  needs  to  worry 
about  whether  erosion  is  stealing 
away  the  most  productive  soils?  Tech¬ 
nology  will  come  up  with  a  way  to 
keep  yields  high.” 

Section  208 

In  the  early  seventies,  when  environ¬ 
mental  interest  was  at  its  peak,  the 
United  States  passed  the  Water  Pollu¬ 
tion  Control  Act  Amendment.  Section 
208  forced  states  to  look  again  at  water 
pollution  problems,  including  those 
caused  by  soil  erosion. 

Most  previous  water  pollution  work 
had  concentrated  on  “point”  sources 
of  pollution — pollution  from  easily 
identified  sources  such  as  pipes  carry¬ 
ing  industrial  wastes.  But  Section  208 
put  the  spotlight,  for  the  first  time,  on 
non-point  sources,  such  as  runoff 
from  agricultural  land,  construction 
sites,  and  urban  development. 

In  1976,  the  Illinois  Environmental  Pro¬ 
tection  Agency  took  the  lead  in 


developing  a  pollution-control  plan 
for  the  major  agricultural  regions  in 
Illinois.  Other  participants  included 
farm  organizations,  commodity 
groups,  fertilizer  and  chemical  deal¬ 
ers,  farmers,  and  many  state  and  fed¬ 
eral  agencies — the  Soil  Conservatior. 
Service  (SCS),  the  Agriculture  Stabili¬ 
zation  and  Conservation  Service 
(ASCS),  the  Department  of  Conserva¬ 
tion  (DOC),  the  Illinois  Department  of 
Agriculture  (IDA),  the  Association  of 
Soil  and  Water  Conservation  Districts 
(ASWCD),  and  the  Cooperative  Exten¬ 
sion  Service  (CES). 

Extension  Takes  Charge 

The  Extension  Service  was  put  in 
charge  of  educational  outreach  and 
was  represented  on  the  main  work 
team — the  Agricultural  Task  Force. 
Robert  Walker,  Extension  natural 
resources  specialist  at  the  University  of 
Illinois,  served  as  secretary  of  the  task 
force  and  chaired  the  subcommittee 
on  soil  erosion. 

As  the  study  of  water  pollution  prob¬ 
lems  got  underway  in  what  became 
known  as  “the  208  planning  process,” 
the  Cooperative  Extension  Service  at 
the  University  of  Illinois  put  its  educa¬ 
tional  program  into  motion. 

A  newsletter,  “208  Update  for  Agricul¬ 
ture,”  became  the  communication 
voice  among  3,000  agricultural  leaders 
in  Illinois,  state  and  federal  agency 
employees,  advisory  groups,  key  state 
legislators,  and  environmental  groups. 
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By  keeping  agricultural  leaders  on  top 
of  upcoming  events,  such  as  public 
hearings,  public  input  was  drawn  into 
the  planning  process. 

In  addition,  regular  news  releases 
were  sent  to  all  county  Extension 
advisers  for  radio,  newspaper  and 
newsletter  use.  Other  stories  went 
directly  to  the  140  daily  newspapers 
throughout  the  state;  radio  programs 
on  the  208  process  were  sent  to  a  100- 
station  network  covering  agricultural 
news;  three  4-minute  television  pro¬ 
grams  went  to  12  stations;  and  four  2- 
hour  sessions  were  held  over  the  uni¬ 
versity’s  telephone  communications 
network. 

The  network,  known  as  TELENET, 
reached  40  stations  whose  audiences 
consisted  of  Extension  council 
members,  soil  and  water  conservation 
district  board  members,  representa¬ 


tives  from  government  agencies  and 
farm  organization  leaders. 

The  208  process  generated  volumes  of 
material,  but  the  Agricultural  Task 
Force  focused  its  attack  on  two  major 
agriculturally  related  problems — soil 
erosion  and  runoff  from  livestock 
feedlots.  Problems  of  pesticides  and 
plant  nutrients  were  considered  part 
of  the  soil  erosion  problem  because 
most  of  these  chemicals  reach  water¬ 
ways  by  traveling  piggyback  on  mov¬ 
ing  soil. 

Because  the  Illinois  Pollution  Control 
Board  already  had  developed  a  pro¬ 
gram  for  bringing  feedlot  waste  under 
control,  the  remaining  question  was 
what  to  do  about  controlling  soil 
erosion. 

How  Severe? 

A  first  step  was  to  determine  the  sever¬ 
ity  of  erosion  on  Illinois  farmland.  A 
study  revealed  that  about  10  million, 
or  40  percent,  of  the  state’s  24  million 
acres  of  farmland  suffered  from  ero¬ 
sion  above  the  tolerance  level.  When 
erosion  exceeds  the  tolerance  level,  or 
“T  value,”  that  means  soil  is  being  lost 
so  fast  that  its  natural  productivity  is 
also  being  lost. 

The  eventual  product  of  the  208  plan¬ 
ning  process  was  the  State  Water 
Quality  Management  Plan — a  plan 
which  handed  the  job  of  managing 
the  erosion-control  program  to  the 


Left:  This  farm  in  Ford  County,  Illinois,  typifies 
the  messy  problem  of  handling  livestock  wastes. 
Runoff  from  livestock  feedlots  is  a  major  en¬ 
vironmental  problem  to  agriculture  in  the  state. 
Below;  A  chisel  plow  leaves  crop  residue  on  a 
field.  The  switch  from  the  moldboard  plow  to 
the  chisel  plow  demonstrates  the  increasing  in¬ 
terest  in  conservation  tillage  systems. 

Illinois  Department  of  Agriculture  and 
the  98  soil  and  water  conservation 
districts. 

Again,  the  Extension  Service  was  given 
the  lead  role  in  disseminating  public¬ 
ity  and  educational  materials.  The  208 
newsletter  was  set  aside  after  its  27th 
issue  in  1981  and  the  next  stage  began. 

“T  By  2000” 

Through  1981  and  1982,  the  Depart¬ 
ment  of  Agriculture  and  the  98  dis¬ 
tricts  hammered  out  a  series  of 
erosion-control  goals  with  the  ulti¬ 
mate  objective  being  “T  by  2000.”  In 
other  words,  erosion  on  all  farmland 
in  the  state  must  be  brought  within 
the  tolerance  level,  or  "T  value,”  by 
the  year  2000.  Leading  up  to  the  “T  by 
2000”  goal  was  a  series  of  shorter 
range  goals. 

The  erosion-control  program  went 
into  effect  on  January  1, 1983,  at  which 
time  the  Illinois  CES  presented  its  Land 
and  Water  series.  The  series  consists  of 
six  slide  programs  and  six 
publications — all  which  have  been 
reviewed  by  representatives  from  a 
variety  of  agencies. 

This  package  of  materials,  being  con¬ 
tinually  expanded,  is  designed  for  use 
by  Extension  and  SCS  staff.  Materials 
reach  high  schools  and  junior  colleges 
through  the  university’s  Vocational 
Agricultural  Service. 

Teach  the  Landowners 

The  Land  and  Water  series  aims  to 
teach  landowners  the  following: 

•  How  Illinois  has  established  goals 
for  controlling  erosion  and  how 
important  it  is  to  meet  those  goals. 

•  How  to  estimate  soil  erosion  losses 
and  the  amount  of  soil  saved  with 
conservation  practices. 

•  How  to  evaluate  the  economic 
impact  of  erosion. 

•  How  the  soil  erosion  process  and 
the  basic  principles  of  erosion- 
control  operate. 

•  How  to  evaluate  the  costs  and 
benefits  of  specific  soil  conserva¬ 
tion  practices. 
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•  How  to  make  the  best  use  of  tech¬ 
nology  and  financial  resources  to 
plan  and  implement  soil  conserva¬ 
tion  programs. 

The  first  publication  and  slide  set, 
“From  Dust  Bowl  to  Mud  Bowl,”  puts 
erosion  in  the  historical  context, 
beginning  with  the  dust  storms  of  the 
thirties  and  how  they  brought  the 
problem  into  national  view. 

The  second  publication  and  slide  set, 
“T  by  2000,”  outlines  the  state  erosion- 
control  program  and  what  it  will  take 
to  bring  the  10  million  acres  with 
excessive  erosion  into  compliance  by 
the  year  2000. 

“Raindrops  and  Bombs,”  the  third 
program,  expands  on  the  often  used 
but  appropriate  comparison  of  rain¬ 
drops  with  bombs.  During  a  rainfall, 
millions  of  drops  fall  at  velocities 
reaching  30  feet  per  second,  explod¬ 
ing  against  the  ground  and  splashing 
soil  as  high  as  3  feet  in  the  air  and  as 
far  as  5  feet  from  where  they  hit.  The 
program  analyzes  such  forms  of  ero¬ 
sion  as  sheet,  rill,  and  gully  erosion. 
Understanding  the  mechanics  of  the 
erosion  process  gives  a  clearer  idea  of 
how  to  control  the  erosive  impact  of 
rain  and  runoff  water. 


Many  erosion  forces  are  hard  to  see 
with  the  naked  eye.  For  example, 
when  a  1/8-inch  layer  of  soil  erodes 
from  a  field,  a  farmer  probably  would 
not  notice  it.  But  when  a  1/8-inch 
layer  erodes  away,  that  means  the 
field  has  suffered  the  loss  of  20  tons  of 
soil  per  acre  during  the  year. 

To  deal  with  this  problem,  the  fourth 
program,  “How  to  Measure  What’s 
Missing,”  gives  a  step-by-step  lesson 
on  how  to  use  the  Universal  Soil  Loss 
Equation — which  figures  out  the  rate 
of  erosion  on  a  piece  of  land. 

The  alternative  strategies  for  control¬ 
ling  erosion  then  become  the  subject 
of  the  fifth  program,  “A  Plan  For  The 
Land.”  The  landowner  is  instructed  on 
how  to  evaluate  the  available  conser¬ 
vation  tools — terraces,  grassed  water¬ 
ways,  contour  farming,  conservation 
tillage,  and  crop  rotations,  for 
example — and  how  to  piece  them 
together  into  a  plan  that  will  adapt  to 
this  particular  piece  of  land. 

The  sixth  program,  “What  Price  Con¬ 
servation?”,  examines  the  compli¬ 
cated  question  of  economics  and  soil 
conservation.  After  all,  financial  ques¬ 
tions  are  at  the  core  of  the  erosion 
problem.  Often,  landowners  must 
farm  their  land  intensively  to  meet 
mortgage  payments  and  the  family’s 
other  financial  needs.  Also,  many 
farmers  feel  that,  because  the  returns 
on  soil  conservation  practices  do  not 
come  for  many  years,  they  must  put 
their  capital  into  an  enterprise  that  will 
give  them  a  more  rapid  return. 

Good  Response 

The  Extension  erosion-control  mate- 


ieft:  Contour  strip  cropping-alternating  row 
crops  with  strips  ofsod-is  a  technique  many 
Illinois  farmers  are  using  to  bring  erosion  under 
control.  Below:  Hillard  Morris,  chairman.  Soil 
and  Water  Conservation  District  Board  in  Effin¬ 
gham  County,  Illinois,  uses  a  truck  and  three 
bushels  to  illustrate  erosion  damage  at  an  Exten¬ 
sion  Service  field  day. 

rials  received  enthusiastic  response  at 
a  series  of  soil  conservation  meetings 
in  December  1982.  The  purpose  of  the 
meetings  was  to  train  various  staff  on 
how  to  publicize  and  educate  the 
public  about  the  state  erosion-control 
program.  Instead  of  telling  state  staff, 
“Here’s  what  you  have  to  do;  so  go 
out  and  do  it,”  the  staff  was  provided 
with  tools  to  carry  out  the  task — the 
Land  and  Water  series. 

So  far,  the  major  problem  has  been 
keeping  up  with  the  demand  for  the 
slide  sets  and  publications.  Requests 
have  been  coming  from  all  of  the 
groups  represented  at  the  winter  train¬ 
ing  meetings — ASCS,  SCS,  soil  and 
water  conservation  districts,  and  the 
Extension  Service. 

Meanwhile,  back  at  the  conference 
table . . . 

“Hey,  other  industries  have  regula¬ 
tions!”  says  one  agitated  person. 

“Why  should  agriculture  be  exempt? 
Does  ownership  of  land  mean  you 
have  the  right  to  spoil  our  resources 
for  future  generations?” 

But  another’s  response  is,  “You  know, 
if  mandatory  erosion-control  regula¬ 
tions  were  passed,  there’d  be  such 
opposition  that  I  bet  the  program 
would  receive  less  cooperation  than  a 
voluntary  approach.” 

“Not  only  that,”  adds  the  next  person, 
“but  it’d  probably  cost  more  to  police 
mandatory  standards  than  it  would  to 
make  them  voluntary  and  provide 
financial  incentives.” 

Debates  such  as  these  in  the  late  sev¬ 
enties  eventually  led  to  Illinois’  deci¬ 
sion  that  the  erosion-control  program 
should  be  voluntary,  not  mandatory. 
However,  the  key  to  any  voluntary 
program  is  education — teaching 
farmers  that  a  problem  does  exist  and 
that  there  are  ways  it  can  be  solved. 
That  is  when  the  Cooperative  Exten¬ 
sion  Service  steps  into  action.  □ 
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Cleaner  Water  Through  Community  and  Natural  Resources 

Development  Agent 

Interagency  Cooperation 

*'  *  Cary  Williams 

Chief  of  Planning  and  Standards.  Region  V 
Environmental  Protection  Agency 


Couple  concern  for  the  environment 
with  a  strong  education  awareness 
program.  Involve  two  government 
departments — not  just  in  Washington, 
D.C.,  but  out  in  the  grassroots,  the 
Midwest  where  the  problem  exists. 

The  result — establishment  of  a  CES 
liaison  position  and  a  closer  working 
relationship  in  the  area  of  nonpoint 
source  (NPS)  water  pollution  control 
between  the  U.S.  Environmental  Pro¬ 
tection  Agency  (EPA)  Region  V  office 
in  Chicago  and  six  state  Cooperative 
Extension  Services. 

History 

Discussions  within  Extension  on  how 
to  best  work  with  EPA  go  back  to  1972 
and  passage  of  PL  92-500,  the  Clean 
Water  Act.  In  1976,  the  208  Nonpoint 
Water  Quality  Planning  process  stimu¬ 
lated  additional  discussions. 

Region  V  staff  felt  that  the  Coopera¬ 
tive  Extension  system  had  a  high 
degree  of  credibility,  longer  history 
and  an  excellent  information  delivery 
system.  With  this  in  mind,  EPA  staff,  in 
1978,  established  closer  contact  with 
the  six  states  in  Region  V. 

In  January  1979,  EPA  and  Extension  Ser¬ 
vice,  USDA,  signed  a  memorandum  of 
understanding  to  work  together  in  the 
area  of  water  quality.  In  August  1979, 
the  National  Extension/EPA  Executive- 
Committee  drafted  and  approved  an 
outline  of  “Cooperative  Extension’s 
Role  in  Water  Quality  Programs.” 

In  March  1980,  the  state  CES  direaors 
in  Region  V  (Norman  Brown,  Minne¬ 
sota;  Gale  VandeBerg,  Wisconsin; 
Gordon  Guyer,  Michigan;  William 
Oschwald,  Illinois;  Howard  Diesslin, 
Indiana; and  George  Gist,Ohio)agreed 
to  establish  a  CES  liaison  position. 

During  its  first  6  years  of  existence, 

EPA  Region  V  had  found  that  control¬ 
ling  pollution  from  point  sources 
alone  would  not  always  achieve  water 
quality  goals,  especially  in  Lake  Erie. 


Chicago,  Illinois 


Position  Established 

The  two  agencies  agreed  in  Sep¬ 
tember  1980  to  establish  a  CES  liaison 
position  in  the  EPA  Chicago  office 
with  50  percent  funding  from  EPA  and 
50  percent  from  the  Cooperative 
Extension  Services  in  Region  V. 

In  December  1980,  Tom  Halbach 
became  the  first  CES  liaison  to  EPA 
Region  V,  the  first  position  of  its  kind 
in  the  Nation.  The  long-range  goal 
was  to  get  widespread  application  of 
water  quality  Best  Management  Prac¬ 
tices  (BMP’s)  where  they  are  needed 
to  achieve  water  quality  goals.  Primary 
objectives  are; 

•  Produce  a  CES  liaison  newsletter 
discussing  current  EPA  and  CES 
water  quality  programs. 

•  Conduct  monthly  EPA  staff  semi¬ 
nars  on  various  aspects  of  American 
agriculture,  CES,  USDA,  and  cur¬ 
rent  AgNPS  projects  in  Region  V. 

•  Establish  a  formal  system  of  CES 
water  quality  contact  people. 

•  Route  CES  and  EPA  materials  and 
publications  for  information  pur¬ 
poses  to  selected  staff. 

•  Arrange  for  CES  staff,  both  county 
and  state,  to  meet  with  EPA  staff 
whenever  possible. 

Project  Participation 

Some  of  the  more  important  EPA  proj¬ 
ects  include: 

•  The  Black  Creek  project,  Indiana, 
the  Nation’s  longest-running 
AgNPS  project,  began  in  1972  and 
was  completed  in  1982.  (The  final 
report  will  be  available  shortly.) 

Black  Creek  showed  that  not  all 
agricultural  areas  contribute 
equally  to  water  pollution. 

•  The  four  Rural  Clean  Water  Proj¬ 
ects  are  demonstrating  the  USDA, 
EPA,  state  and  local  units  of 
government  can  work  together. 

•  The  Model  Implementation  Proj¬ 
ect  in  six  counties  surrounding 
Indianapolis,  Indiana. 

•  The  NPS  report  developed  under 
Section  208. 

•  The  Great  Lakes  Tillage  demonstra¬ 
tion  projects  under  Section  108. 


•  The  state  agricultural  Water  Qual¬ 
ity  Strategies  were  reviewed  for 
Michigan,  Wisconsin,  Illinois,  and 
Ohio. 

•  The  U.S.  Army  Corps  of  Engineers’ 
Lake  Erie  Waste  Water  Manage¬ 
ment  Study. 

Specific  Accomplishments 

The  liaison  position  has  had  many  pos¬ 
itive  accomplishments: 

•  A  $40,000  EPA  grant  to  incorporate 
water  quality  information  in  CES 
staff  development  programs  during 
1982  and  1983  to  bring  county  agents 
up-to-date  on  current  research  find¬ 
ings  related  to  water  quality  BMP’s 
and  their  application. 

•  Additional  EPA  funding  of  $38,000 
for  the  county  agronomist  position 
in  Tuscola  County,  Michigan. 

•  Additional  EPA  funds  of  $25,000  to 
Michigan  State  University  for  anal¬ 
yses  of  conservation  tillage  systems 
in  the  Saginaw  Bay  project  area. 

•  EPA  funding  of  $8,000  to  Ohio 
State  University  for  revising  fertil¬ 
izer  recommendations. 

Future  Challenges 

Although  a  high  level  of  interagency 
cooperation  has  been  attained,  several 
challenges  remain.  The  continuation 
of  regular  personal  interaction 
between  EPA  and  Extension  is  essen¬ 
tial,  as  is  the  continued  exchange  of 
information.  Within  USDA,  the  Coop¬ 
erative  Extension  system,  the  Soil  Con- 
seration  Service,  and  the  Agricultural 
Stabilization  and  Conservation  Service 
need  increased  funding  and  greater 
coordination  to  integrate  water  qual¬ 
ity  information  into  staff  development 
programs.  EPA  also  needs  increased 
funding  in  the  AgNPS  area. 

From  a  technical  standpoint,  AgNPS 
pollution  needs  to  be  reduced  in 
many  areas  if  water  quality  goals  are  to 
be  achieved,  a  fact  that  needs  to  be 
communicated  to  the  appropriate 
decisionmakers. 

The  final  result  will  be  cleaner  water 
for  all  of  us  to  enjoy.  □ 
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Bay  Cleanup  Boosts  Economy 

y/m  Bottom 

Editor-Writer 

Oregon  Stafe  University 


Cow  manure.  Some  275,000  tons  of  it 
from  115  dairy  farms.  More  than  100 
inches  of  annual  rainfall  on  364,000 
acres.  A  6-mile-long  bay  used  for  shell¬ 
fish  harvesting,  fishing,  and  recreation. 

These  are  the  things  pollution  night¬ 
mares  are  made  of,  says  Jong  Lee,  a 
former  Oregon  State  University  sea¬ 
food  specialist  in  microbiology. 

How  a  seafood  specialist  became 
involved  in  a  major  water  pollution 
problem  that  threatened  Oregon’s 
oyster  industry,  public  health,  tourism, 
and  the  reputation  of  the  state's  coast¬ 
al  playground  is  seemingly  strange. 

But  it's  no  more  odd  than  the  unusual 
groups  who  were  involved  in  solving  a 
critical  problem:  reducing  fecal  coli- 
form  in  Tillamook  Bay. 

The  clean-up  of  Tillamook  Bay  is  a 
story  matched  only  in  scripts  made  for 
television  movies,  says  Jim  Moore,  an 
Oregon  State  agricultural  engineering 
Extension  specialist.  “It’s  an  excellent 
success  story,’’  he  says. 

Cooperative  Program 

Moore’s  participation  in  the  cleanup 
campaign  has  been  recent.  The  cam¬ 
paign  has  involved  OSU  Extension, 
OSU  Sea  Grant,  the  oyster  and  dairy 
industries,  the  Oregon  Health  Div¬ 
ision,  the  Oregon  Department  of 
Environmental  Quality  (DEQ),  The 
Oregon  Department  of  Agriculture, 
the  Oregon  Department  of  Fish  and 
Wildlife  (ODFW),the  Soil  Conserva¬ 
tion  Service  (SCS),  and  the  Agricultu¬ 
ral  Stabilization  and  Conservation  Serv¬ 
ice  (ASCS) — just  to  name  a  few  groups 
involved  to  date. 

Moore,  along  with  several  colleagues, 
designed  the  successful  computer 
model  that’s  being  used  to  tell  farmers 
how  to  manage  dairy  herd  wastes  to 
keep  harmful  micro-organisms  out  of 
the  bay. 


“Basically  our  job  was  to  develop  the 
model  to  evaluate  manure  manage¬ 
ment  practices,’’  he  says.  “That’s  been 
done,  it’s  currently  being  used  and 
we’re  just  tickled  by  its  performance.’’ 

Lee,  on  the  other  hand,  was  an  early 
participant  in  the  cleanup  effort — a 
researcher  playing  an  informal  Exten¬ 
sion  role.  His  involvement  came  about 
through  his  research  in  the  microbio¬ 
logical  quality  of  seafood  for  OSU  Sea 
Grant.  When  the  industry  was  threat¬ 
ened  by  pollution,  oyster  growers 
asked  Sea  Grant  for  help.  Lee  became 
a  go-between  for  oyster  growers, 
dairy  producers  and  various  state  and 
federal  agencies.  His  early  research  on 
the  bay’s  water  quality  formed  the 
nucleus  of  the  current  cleanup  efforts. 

Lee  now  heads  the  newly  founded 
Fishery  Industrial  Technology  Center 
at  the  University  of  Alaska’s  Kodiak 
branch.  He  says  dairies  weren’t  the 
only  polluters.  Five  sewage  treatment 
plants  also  deposit  treated  sewage  into 
Tillamook  Bay.  During  heavy  rains, 
these  plants  sometimes  overflowed, 
dumping  untreated  sewage  into  the 
bay.  Lee  served  on  a  task  force  that 
made  recommendations  to  the 
Oregon  State  Health  Division  regard¬ 
ing  this  and  other  problems. 

Oyster  Industry 

Oregon’s  oyster  industry  is  small.  It 
produces  about  one-tenth  that  of  the 
State  of  Washington,  or  only  about 
24,000  gallons  per  year.  But  Tillamook 
Bay  accounts  for  65  percent  of  Oregon 
production.  Historically,  the  federal 
Food  and  Drug  Administration  was 
critical  of  Oregon’s  shellfish  sanitation 
program. 

In  1977,  the  agency  threatened  to 
remove  its  federal  endorsement  of 
Oregon’s  shellfish.  Without  this 
endorsement,  oyster  growers  could 
not  ship  across  state  lines. 

“I  was  able  to  talk  to  dairymen  and 
creamery  people  and  show  them  that 


Bob  Pederson,  Tillamook  District  SCS  con¬ 
servationist,  gave  technical  advice  to  dairy 
owner  Lewis  Plantenga  who  built  this  27,000 
gallon  manure  storage  tank  on  his  Tillamook 
farm.  The  storage  tank  will  allow  the  producer 
to  keep  manure  from  his  350  cow's  from 
entering  Tillamook  Bay. 


they  can  raise  cattle  elsewhere,  but 
the  bay  is  the  only  place  oysters  can  be 
raised,’’  Lee  says. 


But  Lee  says  the  problem  was  broader 
than  that. 

“It  wasn’t  a  matter  of  just  saving  the 
industry,’’  he  says.  “It  was  a  matter  of 
saving  Oregon’s  good  name.  If  you 
prohibit  harvesting  oysters,  then  you 
also  prohibit  recreational  clamming 
and  fishing.  That  impacts  tourism  and 
other  things  Oregon  is  known  for.’’ 

Dairy  Industry 

Almost  120  dairy  farms  are  found  in 
the  lower  tidal  areas.  Forty-one  of 
those  farms  are  located  next  to  the  bay 
itself.  About  one-half  of  them  are  built 
on  clay  soils  that  saturate  quickly  and 
cause  runoff,  which  then  washes 
animal  waste  into  the  bay.  When  Lee’s 
task  force  identified  these  farms,  Til¬ 
lamook  County  Extension  agent  John 
Massie  went  to  work. 

“We  went  after  a  $2  million  grant 
available  from  the  Rural  Clean  Water 
Act  to  assist  dairy  producers  in  remedy¬ 
ing  some  of  the  problems,”  says 
Massie. 

In  June  1981,  the  Rural  Clean  Water 
Project  (RCWP)  was  approved  for  Til¬ 
lamook  Bay  by  Secretary  of  Agricul¬ 
ture  John  R.  Block.  Since  then,  about 
90  applications  have  been  received  for 
the  money  to  be  used  for  waste  stor¬ 
age  facilities,  says  Massie.  About  40 
were  listed  to  receive  these  funds 
initially.  When  the  first  grant  was 
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Top  center:  Bruce  Thomas  (left),  a  local  dairy 
owner,  and  Bob  Pederson,  soil  conservationist, 
worked  together  to  improve  manure  handling 
procedures  and  facilities  on  Thomas's  Tdlamook 
dairy.  A  $27,000  Rural  Clean  Water  Act  grant 
helped  to  build  storage  facilities  that  keep  waste 
from  Thomas's  100  dairy  cattle  from  entering 
this  small  creek  which  feeds  into  Tdlamook  Bay. 


Top  right  and  above:  Tdlamook  Bay  oyster 
worker  finds  another  likely  bivalve  candidate  for 
his  basket,  then  hands  his  partial  harvest  to  a 
co-worker.  Approximately  65  percent  of  Ore¬ 
gon's  oyster  production  is  taken  from  this  bay. 
This  production  was  threatened  by  a  major 
water  pollution  problem  until  a  cleanup  cam¬ 
paign- the  result  of  a  vast  cooperative  effort 
lead  by  Ex  tension -saved  the  industry. 


committed,  Massie  and  others  went 
after  another  $1.2  million.  About 
$300,000  has  been  received  so  far.  The 
money  has  done  a  lot  toward  improv¬ 
ing  Tillamook  Bay’s  water  quality. 

“You  can’t  see  the  improved  quality  of 
the  water  itself,  but  you  don’t  see 
manure  running  from  an  uncovered 
pile  into  a  stream,’’  County  agent 
Massie  says.  “You  won’t  see  that  any 
place  now.’’ 

Success  Story 

The  Tillamook  Bay  success  story  goes 
beyond  the  improvement  of  water 
quality,  says  Bob  Pederson,  Tillamook 
district  SCS  conservationist.  As  a  result 
of  local  construction  contracts, 
employment  is  up,  he  says. 

He  explains  that  dairy  farmers  are 
more  than  matching  the  government 
grants,  taking  the  opportunity  to 
upgrade  facilities  beyond  what  is 
recommended. 

“To  make  these  improvements  work, 
they’re  doing  other  things,’’  says  Ped¬ 
erson.  “They’re  adding  more  than 
double  the  money  they’re  getting 
from  the  grants.’’ 

And  this  has  helped  employment,  he 
says. 

“At  the  start  of  the  project,  Tillamook 
County  was  number  three  in  unem¬ 
ployment  and  there  was  hardly  any 
construction  going  on,’’  says  Peder¬ 
son.  “It’s  put  people  to  work.’’ 

Pederson  says  local  contractors  are 
doing  most  of  the  work,  which 
includes  concrete  holding  structures, 
roof-building  and  gutter  work.  By 
using  a  computer  model  developed 
by  the  Extension  specialist,  the  SCS 
conservationist  predicts  that  the  first 
$1.8  million  of  committed  Rural  Clean 
Water  Act  funds  will  generate  more 
than  $5  million  for  Tillamook  County.D 
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Florida  Water: 

Ag-Urban  Common  Cause 

Mary  Laurent 

Extension  Communications  Specialist 
Institute  of  Food  and  Agricultural  Sciences 
University  of  Florida 


Best 

Management 

Practices 


PRODUCING  GOOD  FOOD  V«HIL£  PROTECTING  FLORIDA’S  WATER 


Slogan  of  the  Florida  Agricultural  Water  Quality 
Program. 


Florida’s  water  resources  are  the 
state's  greatest  assets — its  most  press¬ 
ing  legislative  responsibility  and  ulti¬ 
mately,  the  limiting  factor  for  con¬ 
tinued  growth. 

Despite  a  population  that  grows  at  a 
rate  of  7,000  new  residents  a  week, 
agriculture  is  still  the  top  user  of  water 
in  Florida.  As  the  state’s  largest  indus¬ 
try,  agricultural  operations  occupy  the 
most  land  and  discharge  the  most 


Above:  Sludge  from  an  anaerobic  lagoon  is  re¬ 
moved  for  land-spreading;  wastewater  in  this 
site  from  a  dairy  operation  has  been  biologically 
treated.  Florida  Cooperative  Extension  Service 
specialists  have  begun  a  statewide  program  with 
clean  water  (left)  as  the  "ag-urban  common 
cause." 

drainage  into  the  state’s  1,700  streams 
and  rivers  and  7,700  lakes. 

Linder  the  banner  “Producing  Good 
Food  While  Protecting  Florida’s 
Water,”  the  Florida  Cooperative 
Extension  Service  has  begun  a  state¬ 
wide  program  promoting  clean  water 
as  the  ag-urban  common  cause. 

Water  Program  Background 

“In  Florida  we  have  a  rapidly  growing 
population  and  a  diverse,  dynamic 
agricultural  industry.  The  two  are 
bound  to  come  into  contact.  What  we 
need  is  constructive  interaction,  not 
obstructive  confrontation,”  says  L.  B. 
Baldwin,  coordinator  of  the  water 
program.  Baldwin  says  that  the  pro¬ 
gram  has  a  twofold  objective:  “To 
teach  cost-effective  pollution  control 
practices  to  producers  and  to  let  the 
public  know  agriculture  is  doing 
something  to  protect  the  water  it 
uses.” 

The  Florida  Department  of  Environ¬ 
mental  Regulation  funded  the  pro¬ 


gram  in  1981.  A  study  found  that  more 
than  half  the  pollution  in  the  state’s 
lakes,  streams  and  rivers  came  from 
indirect,  or  nonpoint  sources  drainage 
and  runoff  from  forests,  mines,  city 
streets  and  farmlands — rather  than 
from  direct  discharges  of  factories  and 
sewage  treatment  facilities. 

The  program  began  with  a  random 
and  representative  mail  survey  of  2,000 
Floridans  in  December  1981.  The  sur¬ 
vey  measured  attitudes  and  knowl¬ 
edge  of  water  quality  issues.  Its  most 
impressive  finding  was  that  an  over¬ 
whelming  number  of  the  state’s  resi¬ 
dents  felt  that  water  pollution  was 
seriously  threatening  the  environment 
and  almost  as  many  had  personally 
experienced  a  water  quality  problem 
in  their  county. 

Awareness  Campaign 

In  March  1981,  the  Florida  Coopera¬ 
tive  Extension  Service  sponsored  a 
conference  on  the  technology  to 
combat  agricultural  nonpoint  pollu¬ 
tion.  It  attracted  an  interested  and 
responsive  audience  of  scientists, 
water  managers,  soil  conservationists, 
members  of  regulatory  agencies,  and 
representatives  of  state  agricultural 
interests. 

An  11-minute  slide-tape — the  next 
project — discussed  the  nature  and 
prevention  of  pollution  from  non¬ 
point  sources  like  agriculture  and  de¬ 
scribed  the  state’s  voluntary  approach 
to  water  protection.  A  special  version 
of  the  slide-tape  was  created  for 
supervisors  of  the  state’s  61  Soil  and 
Water  Conservation  Districts,  the 
agencies  responsible  for  implement¬ 
ing  conservation  programs  on  the 
local  level. 

Other  materials  developed  include 
news  and  feature  relr  ses  to  news¬ 
papers,  magazines  a:iu  broadcast  sta¬ 
tions,  public  service  announcements, 
a  travelling  display,  general  informa¬ 
tion  leaflets  and  several  technical  fact 
sheets  and  guides. 
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Dairy  Producers 
Clean  Up  Their  Act 

Mary  Laurent 

Extension  Communications  Specialist 
Institute  of  Food  and  Agricultural  Sciences 
University  of  Florida 


Dairy  cows  cool  off  in  the  shade  instead  of  a  stream.  The  portable  shade  structure  also  prevents 
waste  accumulation. 


Federal  Projects 

The  program  also  lends  support  to  two 
federally  funded  projects  in  Florida. 
The  Taylor  Creek-Nubbin  Slough 
Rural  Clean  Water  Project  is  aimed  at 
sharply  reducing  the  amount  of  nu¬ 
trients  in  agricultural  drainage  flowing 
into  Lake  Okeechobee.  Extension  Serv¬ 
ice  works  with  dairy  farmers  in  the 
project  area  to  encourage  the  adop¬ 
tion  of  management  practices  that 
keep  the  nutrients  on  the  land  for  bet¬ 
ter  grain  and  forage  production. 
Already,  a  significant  improvement  in 
streams  in  the  project  area  has  been 
noted. 

Another  area  of  concentration  is  the 
Florida  Panhandle,  where  much  of  the 
topsoil  is  eroding  at  a  rate  faster  than  it 
can  be  renewed  by  natural  processes. 
Here,  educational  efforts  focus  on 
farming  practices  that  stop  erosion 
and  associated  sedimentation  of  sur¬ 
face  waters.  Through  field  days,  an 
equipment  loan  program,  and  “how¬ 
to”  publications.  Extension  Service  is 
encouraging  farmers  in  the  Panhandle 
to  adopt  minimum  (conservation)  til¬ 
lage,  which  has  been  shown  to  main¬ 
tain  or  increase  yields  while  decreas¬ 
ing  erosion  by  as  much  as  two-thirds. 

Accomplishments 

One  of  the  major  accomplishments  of 
the  Florida  Agricultural  Water  Quality 
Program  is  the  degree  of  cooperation 
it  has  achieved  among  federal,  state 
and  local  agencies.  These  include  the 
Soil  Conservation  Service,  the  Agricul¬ 
tural  Stabilization  and  Conservation 
Service,  state  Soil  and  Water  Conser¬ 
vation  Districts,  state  water  manage¬ 
ment  districts,  and  the  state  Depart¬ 
ment  of  Environmental  Regulation, 
which  provided  $86,000  of  funding  for 
the  18-month  program. 

Noting  that  funds  for  water  quality 
have  dried  up  during  recent  years, 
program  coordinator  Baldwin  says, 
“We  all  want  clean  water  and  it  makes 
sense  to  work  together  to  make  the 
most  of  what  we  have.”  □ 


Nowhere  in  Florida  is  clean  water  a 
greater  priority  than  in  the  Lake 
Okeechobee  region.  This  vast  inland 
lake  supplies  fresh  water  to  five  lake¬ 
side  communities. 

Canals  route  the  lake’s  water  south 
and  east,  to  serve  as  the  reserve  for  the 
entire  east  coast  of  the  state.  Floridians 
fear  the  lake  is  dying  due  to  an  over¬ 
load  of  organic  pollutants.  They  are 
anxiously  watching  the  clean-up 
efforts  supported  by  several  state,  fed¬ 
eral,  and  local  agencies,  including  the 
Florida  Cooperative  Extension  Service. 

Some  pollution  comes  from  dairy  and 
cattle  operations  in  the  118,000-acre 
Taylor  Creek-Nubbin  Slough 
watershed,  says  Wilmar  Schultz, 
Okeechobee  County  Extension  direc¬ 
tor.  “The  pollution  in  this  area  is  pri¬ 
marily  from  agricultural  runoff,  from 
animal  waste  that  flows  into  streams  or 
is  directly  deposited  by  the  cattle  as 
they  wade  in  the  streams.” 

Program  Response 

Assisted  by  federal  funds  from  the 
Rural  Clean  Water  Program,  Schultz  is 
encouraging  dairy  farms  in  the  project 
area  to  install  pollution  abatement 
measures.  Response  has  been 
encouraging. 

“Most  farmers  want  to  be  good  con¬ 
servationists,”  says  Kent  Bowen  of 
McArthur  Farms,  one  of  the  first  oper¬ 
ations  to  participate.  “The  thing  that 


has  held  us  back  in  the  past  has  been 
not  knowing  what  to  do.” 

A  fishing  enthusiast  or  duckhunter 
traveling  south  to  Lake  Okeechobee 
via  the  dairylands  might  now  notice 
subtle  changes  brought  about  since 
the  program  began  in  January  1982. 
Cows  are  fenced  away  from  streams 
and  the  wetlands  where  they  once 
lounged  on  hot  days.  Instead,  they  are 
found  resting  under  man-made  shade 
structures,  venturing  into  nearby 
water  troughs  when  thirsty. 

Other  anti-pollution  measures 
recommended  to  the  dairy  producers 
include: 

•  Constructing  dikes  and  detention 
ponds  to  slow  runoff  rates, 

•  Growing  filter  strips  of  grass 
between  pasture  land  and  streams, 

•  Reusing  treated  wastewater  to  flush 
milking  parlors  and  to  irrigate  pas¬ 
ture  and  cropland,  and 

•  Biologically  treating  wastewater 
with  carefully  managed  anaerobic 
lagoon  systems. 

Success 

As  preliminary  data  trickles  in,  it 
appears  that  the  quality  of  water  in  the 
watershed  has  begun  to  improve.  Sig¬ 
nificant  decreases  of  nutrient  levels  in 
streams  draining  from  dairy  areas  have 
been  noted.  Investigators  credit  the 
on-farm  management  practices 
recommended  by  the  Extension  Serv¬ 
ice  as  responsible  for  the  cleaner 
water.  □ 
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Can  Lo-Till  Fill  The  Bill? 


Dan  M.  Crummett 
Extension  Informatio  t  Specialist 
Oklahoma  State  University 


Research  done  in  the  Texas  Panhandle 
and  western  Kansas  often  does  not 
address  the  needs  of  Oklahoma’s  pro¬ 
ducers,  he  says. 

“We  needed  information,”  Stiegler 
says,  "on  how  much,  if  any,  moisture 
conservation  we  get  from  not  using 
plows  and  disks.  We  needed  to  know 
the  effect  of  residue  management — 
and  how  much  stubble  is  needed  to 
protect  the  soil  through  our  hot, 
windy  summers.  The  effects  of  disease 
and  insects  on  continuous  wheat 
needed  to  be  explored,  along  with 
what  kinds  of  equipment  would  be 
required  in  minimum-till  wheat.” 

“Those  first  OWC  dollars  were  placed 
into  a  single  account  at  OSU  to  be 
drawn  upon  by  the  multi-disciplinary 
force  of  specialists,”  Bowers  explains. 
“For  about  5  years,  our  Program  Plan-  “We  budgeted  $100,000  for  research 
ning  Advisory  Committees  had  been  and  $75,000  for  Extension.” 
stressing  the  need  for  work  in  min¬ 
imum  tillage,”  Bowers  explains.  “We  “The  response  to  the  project  among 
already  had  some  herbicide  screening  OSU  personnel  was  phenomenal, 
underway  in  the  northwestern  part  of  The  separate  account  allowed  our 
the  state  under  the  guidance  of  area  people  to  work  on  the  project  without 
agronomist  Dale  Fain.  And,  our  weed  jeopardizing  their  other 
specialists  in  research  and  Extension  commitments.” 
had  interests  in  minimum  tillage.” 

Early  Demonstrations 

With  the  promise  of  the  funding,  OSU  First-year  successes  included  two  pub- 
leaders  and  specialists  in  agronomy,  ag  lie  planting  demonstrations  in  stubble 
engineering,  ag  economics,  plant  (attended  by  at  least  500  growers 

pathology  and  entomology,  created  each),  work  on  new  spraying  tech- 
an  internal  package  to  address  the  niques  and  equipment,  innovations  in 
problems  of  the  Oklahoma  grower.  planter  design  and  some  surprises 

after  the  fall-drought  of  1982. 

“Out  of  this  came  the  term  and  logo, 

‘Lo-Till,’”  says  jim  Stiegler,  Extension  “On  our  Lo-Till  demonstration  plots, 
agronomist  and  Lo-Till  project  we  had  wheat  4  inches  tall  late  in  ’82, 

Oklahoma  wheat  farmers  were  among  chairman.  while  nearby  fields  in  conventional  til- 

the  first  to  feel  the  effects  of  rocketing  lage  were  barely  out  of  the  ground,” 

fuel  costs  of  the  midseventies  as  they  “There  has  been  lots  of  minimum  til-  Stiegler  says.  “We  apparently  saved 

made  numerous  passes  over  their  lage  work  done  in  the  northern  Great  enough  moisture  for  germination  and 

fields  to  control  weeds,  apply  fertiliz-  Plains,  but  their  problems  and  ours  are  a  stand.  That  will  make  a  real  differ- 

ers  and  conserve  moisture.  Then,  with  different,”  Stiegler  explains.  “Many  ence  to  the  many  growers  who  also 

the  sluggish  overseas  market  for  their  growers  in  the  north  have  an  11-  run  Stocker  cattle.” 

product,  they  became  even  more  month  fallow,  in  which  they  can  use 

conscious  of  inputs  as  they  faced  a  long-residual  herbicides.  We,  how-  In  addition  to  the  dust  and  mud  of 

price  squeeze  and  low  commodity  ever,  have  to  plant  again  in  only  3  demonstration  plots,  the  hours  work- 

prices  by  the  end  of  the  decade.  That  months,  so  long-lasting  weed  killers  ing  with  more  than  50  active  coopera- 

cannot  be  used.”  tors,  and  the  testing  of  new  equip- 


feeling  of  helplessness  led  the 
producer-oriented  Oklahoma  Wheat 
Commission  (OWC)  to  begin  search¬ 
ing  for  answers. 

“We  have  always  been  involved  in 
wheat  production  research,”  says 
Mike  Kubicek,  OWC  director, 

“.  .  .  but  with  the  economic  squeeze 
tightening,  we  realized  we  needed  to 
address  the  reduction  of  costs  in  pro¬ 
ducing  our  yields.” 


Funds  for  Research 

Those  needs  were  “addressed”  with 
$175,000  of  commission  money  to 
Oklahoma  State  University’s  Division 
of  Agriculture  for  Research  and  Exten 
sion  in  late  1980,  reports  Wendell 
Bowers,  leader  of  OSU’s  Extension 
Agriculture  Program. 


Lo-WI,  an  educational /research  program, 
has  become  synonymous  with  minimum  tillage 
in  Oklahoma.  Here,  a  wheat  drill  works  its  way 
through  last  season's  stubble. 


Oklahoma’s  2-year-old  Lo-Till  Pro¬ 
gram  was  germinated  by  the  uncer¬ 
tainty  of  rising  fuel  costs,  nurtured  by 
a  grassroots  demand  for  knowledge, 
and,  now,  promises  a  harvest  of 
answers  for  the  future.  Oklahoma 
wheat  growers  are  looking  seriously  at 
chemical  weed  control  in  continuous 
wheat. 
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Interest  is  growing  rapidly  in  the  Lo-rdl 
concept.  Nearly  500  producers  attended  this  Ex¬ 
tension  Lo-Till planter  demonstration  near  Enid, 
Oklahoma,  last  summer. 


ment  aimed  at  Lo-Till  concepts,  the 
specialists  collaborated  on  a  Lo-Till 
brochure,  detailing  the  concepts, 
potentials  and  overall  methods  of  min¬ 
imum  tillage  in  Oklahoma  wheat 
fields. 

Introducing  the  Program 

The  Division’s  Agricultural  Informa¬ 
tion  Department  followed  the  prog¬ 
ress  of  the  program — supporting  the 
research  and  education  functions  with 
news  releases,  publication  of  the  16- 
page  “Lo-Till  Farming’’  overview,  and 
production  of  a  video  tape  report  and 
a  Lo-Till  slide-tape  set  used  for  intro¬ 
ducing  growers,  lenders  and  educa¬ 
tors  to  Oklahoma’s  brand  of  minimum 
tillage. 

But  what  about  the  wheat  farmer — 
ultimate  consumer  of  Lo-Till  gospel? 


“There’s  a  lot  of  interest,  and  a  lot  of 
skepticism,”  says  Stiegler. 

“Wheat  producers  historically  are  not 
in  the  chemical  application  mode. 
Many  find  it  difficult  to  justify  the 
expense  of  chemicals,  but  they  are  still 
interested  in  the  research  findings,” 
he  points  out. 

“Right  now  tillage  and  labor  can  beat 
the  cost  of  chemicals,”  Stiegler  says. 
“But.what  about  the  future?  What  if 
diesel  fuel  jumps  to  $3  a  gallon?” 

“just  since  we  began  with  Lo-Till, 
we’ve  come  up  with  new  rates  for 
herbicide  application  which  have 
helped  bring  down  the  high  initial 
cost  of  these  chemicals.  Also,  there  are 
other  things  to  consider.” 

These  matters  involve  soil  conserva¬ 
tion,  moisture  retention,  reduced 
wear  on  machinery,  smaller  machin¬ 


ery  requirements,  less  labor  and 
improved  timing  for  harvests. 

No  Magic  Solutions 

OSD’s  specialists  have  no  illusions  of 
producing  a  magical  solution  to  all  the 
ills  of  producing  wheat.  They  are  the 
first  to  admit  Lo-Till  won’t  come  up 
with  all  the  answers. 

“I’d  be  crazy  to  predict  any  certain 
number  of  producers  using  Lo-Till  by 
any  certain  date,”  says  Stiegler.  “Out¬ 
side  influences  will  determine  the  use 
of  what  we’re  finding.” 

“But,  what  we’re  learning,  we  need  to 
know.  With  decreased  water  supplies 
and  increased  fuel  costs  forecast  in  the 
next  decade  or  so,  what  we  learn  now 
will  be  vital  to  our  surivival  as  a  wheat- 
producing  area.  With  Lo-Till,  we’ll 
have  that  knowledge,”  Stiegler  says.  □ 


extension  review/spring  1983 


North  Carolina — 
Focal  Point  For 
Water  Quality  Projects 


Richard  P.  Maas 
Jonathan  M.  Kreglow 
Steven  A.  Dressing 

Extension  Specialists,  Water  Quality,  and 
Frank  J.  Humenik,  Project  Director,  Extension 
Dept,  of  Biological  and  Agricultural  Engineering 
National  Water  Quality  Evaluation  Project 
North  Carolina  State  University,  Raleigh 


Water  pollution  from  point  sources 
(such  as  industry  and  sewage  treat¬ 
ment  plans)  was  greatly  reduced  dur¬ 
ing  the  seventies.  Since  then,  non¬ 
point  sources  (such  as  cropland, 
construction  sites,  roadbanks,  and 
mining)  have  been  found  to  be 
greater  sources  of  water  pollution 
than  was  previously  believed.  Of  these 
sources,  agricultural  activities  cover 
the  most  land  area.  In  fact,  agriculture 
has  been  estimated  to  be  the  largest 
source  of  pollutants  in  nearly  two- 
thirds  of  U.S.  watersheds. 

Rural  Clean  Water  Program 

Over  the  years,  many  conservation 
practices  have  been  developed  to  pro¬ 
tect  agricultural  land  and  minimize 
water  quality  impacts.  These  are  now 
called  Best  Management  Practices  or 
BMP’s.  The  Rural  Clean  Water  Pro¬ 
gram  (RCWP)  mandated  by  the  Con¬ 
gress  was  initiated  in  1980  by  the  U.S. 
Department  of  Agriculture  (USDA) 
and  the  Environmental  Protection 
Agency  (EPA)  to  demonstrate  water 
quality  benefits  from  using  these 
BMP’s. 

Early  in  the  RCWP  program,  staff  saw 
that  individual  projects  might  require 
assistance  in  emphasizing  the  water 
quality  dimension  of  this  agriculturally 
based  project.  Further,  a  national 
evaluation  of  agricultural  nonpoint 
source  control  projects  was  deemed 
necessary  to  determine  the  state  of 
the  art  and  to  document  methods  and 
technology  leading  to  water  quality 
improvements.  For  these  reasons,  the 
National  Water  Quality  Evaluation  Proj¬ 
ect  was  formed  under  a  cooperative 
agreement  by  USDA/EPA  with  the 
Biological  and  Agricultural  Engineer¬ 
ing  Department  at  North  Carolina 
State  University. 

The  project  staff  for  this  Extension  proj¬ 
ect  consists  of  four  specialists  with  a 
combination  of  water  quality  and 
agricultural  engineering  expertise,  a 
full-time  staffer  detailed  from  the  Soil 
Conservation  Service,  and  input  from 
a  resource  economist  with  USDA’s 


Economic  Research  Service  (ERS). 
Direction  of  this  Extension  assistance 
and  evaluation  of  RCWP  and  other 
agricultural  nonpoint  source  control 
activities  is  determined  by  a  federal 
project  advisory  committee  composed 
of  representatives  from  SCS,  ASCS, 

CES,  USDA’s  Forest  Service,  ERS,  and 
EPA. 

Cleaning  Lake  Tholocco 

The  Lake  Tholocco  project  in  Alabama 
demonstrates  the  kind  of  help  the 
North  Carolina  Extension  Service  state 
project  can  provide  to  the  21  individ¬ 
ual  RCWP  projects  scattered  across 
the  country.  Lake  Tholocco,  located 
near  Ozark,  Alabama,  serves  as  a 
primary  fishing  and  boating  resource. 

In  recent  years,  the  beaches  have 
been  closed  often  because  of  exces¬ 
sive  fecal  coliform  bacteria  levels.  Sed¬ 
iment  has  also  been  filling  in  large 
parts  of  the  lake,  making  these  areas 
too  shallow  for  boating  and  water  ski¬ 
ing.  The  bacteria  contamination  has 
been  traced  to  improperly  managed 
animal  production  facilities  and  the 
sediment  to  eroding  cropland.  Local 
goals  are  to  slow  sediment  filling  of 
the  lake  and  to  reduce  bacterial  levels 
to  allow  full  use  of  this  swimming  and 
boating  resource. 

Many  Groups  Cooperate 

Benefits  of  the  cooperative  approach 
under  the  RCWP  program  are  already 
being  seen.  A  cost-share  program  has 
been  established  to  encourage  all 
farmers  to  implement  BMP’s  to  con¬ 
trol  erosion  and  decrease  sediment. 

All  animal  production  units  in  the  proj¬ 
ect  area  have  been  surveyed  to 
determine  ways  to  reduce  bacterial 
contamination.  Locally,  effort  made  to 
gain  farmers’  cooperation,  design 
water  quality  farm  plans,  get  BMP’s  on 
the  ground,  and  monitor  water  quality 
improvements  has  been  a  cooperative 
venture  among  USDA’s  Soil  Conserva¬ 
tion  Service  (SCS),  Agricultural  Stabili¬ 
zation  and  Conservation  Service 
(ASCS),  Extension,  the  state  water 
quality  agency,  and  the  U.S.  Army. 

The  Army  is  involved  because  most  of 
the  lake  lies  within  the  Fort  Rucker 


Army  Base  and  the  Army  is  responsi¬ 
ble  for  water  quality  analyses. 

Problems  Draw  North  Carolina  Aid 

Cooperation  and  enthusiasm  in  the 
project  area  have  been  excellent  from 
the  start  and  progress  has  been  rapid. 
Difficult  problems  have  arisen,  and 
the  North  Carolina  project  has  been 
able  to  provide  useful  experience  to 
draw  from.  For  example.  Army  per¬ 
sonnel  had  little  experience  or 
equipment  for  analyzing  water  sam¬ 
ples.  The  project  staff  at  North  Caro¬ 
lina  State  University  made  suggestions 
and  assisted  in  performing  laboratory 
tests.  Project  participants  now  believe 
that  recent  analyses  of  water  from  the 
lake  reflect  progress  being  made. 

The  North  Carolina  State  project  staff 
also  helped  to  measure  sediment 
reductions  to  the  lake  within  the  proj¬ 
ect’s  limited  monitoring  budget.  Peo¬ 
ple  were  confident  that  sediment  was 
being  reduced  because  farmers  were 
cooperating  in  installing  practices  to 
control  erosion.  However,  it  was 
important  to  measure  reduced  sedi¬ 
mentation  rates  in  the  lake.  Once 
again.  Extension  specialists  and  local 
residents  developed  inexpensive  solu¬ 
tions  to  difficult  problems. 

Finally,  the  analysis  and  interpretation 
of  data  from  a  study  as  large  as  the 
Lake  Tholocco  project  are  time  con¬ 
suming  and  involve  specialized  tasks. 
For  instance,  the  amount  of  sediment 
and  bacteria  washed  into  the  lake 
depends  on  the  amount,  intensity, 
and  timing  of  rainfall.  The  first  2  years 
of  the  Lake  Tholocco  project  were 
drier  than  normal.  Last  year,  rainfall 
was  above  normal.  Thus,  higher  bacte¬ 
rial  levels  were  observed,  although 
many  of  the  management  practices  to 
control  runoff  from  animal 
production-waste  management  sys¬ 
tems  had  been  installed.  Data  from 
the  Lake  Tholocco  project  were  sent 
to  the  North  Carolina  State  project  staff 
for  computer  analysis,  to  assist  with 
the  management  and  evaluation  of 
the  rapidly  developing  data  base. 
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Extension  at  North  Carolina  State  University 
(NCSU)  is  engaged  in  a  national  evaluation  of 
agricultural  nonpoint  source  control  projects. 
Whether  working  with  Alabama  personnel  on 
fecal  conform  analysis  or  reviewing  a  Rural 
Clean  Water  Program  (RCWR)  project  water 
quality  plan  NCSU  Extension  specialists 
provide  valuable  assistance  in  documenting 
methods  and  technology  leading  to  water 
quality  improvements. 


Techniques  to  normalize  rainfall  varia¬ 
tions  showed  that  reduced  amounts  of 
bacteria  were  actually  being  washed 
into  the  lake,  given  the  excessive  rain¬ 
fall  during  the  last  year.  Thus,  the 
North  Carolina  State  project  staff 
complemented  the  excellent  efforts  of 
local  workers  to  identify  needs, 
develop  alternative  or  more  effective 
methodologies,  and  analyze  data.  The 
end  result  was  that  water  quality  is 
improving  in  Lake  Tholocco. 

Other  North  Carolina  Activities 

Another  primary  activity  of  the  North 
Carolina  State  project  has  been  to 
develop  and  publish  documents  to 
assist  field  personnel.  Among  these  is 
“A  Conceptual  Framework  for  Assess¬ 
ing  Agricultural  Nonpoint  Projects” 
which  describes  important  steps  in 
planning,  designing,  and  implement¬ 
ing  water  quality  projects.  State-of- 
the-art  reviews  of  BMP's  for  the  con¬ 
trol  of  sediment  fertilizer  and  animal 
waste  have  also  been  published. 

Another  important  activity  of  the 
North  Carolina  State  project  is  to  pro¬ 
vide  USDA  and  EPA  headquarters  with 
technical  feedback  on  the  progress  of 
RCWP  projects.  The  result  is  that 
technical  problems  encountered  in 
the  field  are  addressed  and  continu¬ 
ous  direction  can  be  given  for  achiev¬ 
ing  water  quality  goals. 

Water  Quality  Effort 

Over  the  years,  a  large  amount  of 
work  has  been  conducted  on  small 
plots  and  fields  to  determine  the 
effectiveness  of  practices  to  control 
losses  or  runoff  transport  of  sediment, 
fertilizer,  and  animal  waste  constitu¬ 
ents.  While  much  has  been  learned,  no 
documentation  of  the  effectiveness  of 
BMP’s  systems  currently  being 
recommended  to  solve  water  quality 
problems  is  readily  available  or  com¬ 
monly  agreed  on.  The  RCWP  program 
was  initiated  as  the  first  large-scale 
agricultural  program  with  demonstra¬ 
tion  of  water  quality  benefits  as  its 
foremost  goal. 


The  21  RCWP  projects  each  cover  land 
areas  of  40,000  to  400,000  acres,  so 
these  projects  represent  one  of  the 
most  complex  water  quality  experi¬ 
ments  ever  conducted.  North  Caroli¬ 
na's  project  Extension  specialists  wel¬ 
come  the  opportunity  to  provide 
future  direction  for  the 
difficult  but  important 
challenge  of  making 
production  agriculture 
more  efficient  while 
improving  water  qual- 
ity.  The  program  is  to 
continue  through  1991. 

Answers  gained  on 
production  agricul- 
ture  and  water  quality 
of  BMP’s 
are 

for  the 
century. 
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Extension's  Role  in  STEEP 


Stephen  A.  Reinertsen 

Extension  Associate,  Conservation  Tillage 

University  of  Idaho 


Carl  F.  Engle 

Extension  Soils  Specialist 

Washington  State  University 


Robert  E.  McDole 
Extension  Soils  Specialist 
University  of  Idaho 


James  A.  Vomocil 
Extension  Soils  Specialist 
Oregon  State  University 


A  dramatic  change  is  just  beginning  in 
American  agriculture.  This  change  will 
involve  a  revolution  in  the  area  of 
information  management. 

Past  changes  have  seen  the  farm  grow¬ 
ing  larger  with  capital,  energy,  and 
management  inputs  increasing  as  a 
substitute  for  labor.  These  changes 
greatly  improved  farm  productivity. 
The  next  step  will  be  to  dramatically 
improve  the  efficient  use  of  these 
extremely  expensive  inputs — capital, 
energy,  and  management. 

Greater  precision  in  quantitative 
assessment  of  the  optimum  levels  for 
each  of  the  various  inputs  will  improve 
efficiency.  But  improving  the  preci¬ 
sion  of  management  will  require  the 
use  of  large  amounts  of  information 
on  resource  management  along  with 
information  on  the  biophysics  and 
biochemistry  of  the  green  plant.  We 
must  study  the  system  which  converts 
solar  energy  into  a  usable  form — food. 
Farmers  may  use  microcomputers  to 
process  information,  but  will  need 
programs  and  input  data  from  sources 
such  as  the  Cooperative  Extension 
Service. 

A  Tri-State  Program 

Cooperative  Extension  in  Washington, 
Idaho,  and  Oregon  are  working 
together  to  develop  a  tri-state  Exten¬ 
sion  program.  The  purpose  of  this  new 
program  is  to  disseminate  research 
findings  associated  with  STEEP  (Solu¬ 
tions  to  Environmental  and  Economic 
Problems). 

STEEP  is  a  multidisciplinary  research 
program  to  develop  new  strategies 
and  refine  existing  techniques  to  con¬ 
trol  soil  erosion  on  croplands  in  the 
Northwest. 

Among  the  soil  erosion  problems  in 
the  Pacific  Northwest  are  wind  ero¬ 
sion  on  sandy  soils  and  erosion  caused 
by  irrigation.  However,  the  greatest 
problem  is  in  the  dryland  wheat- 
producing  areas  of  Washington, 


Oregon,  and  Idaho,  where  water  ero¬ 
sion  is  threatening  future  agricultural 
productivity. 

For  many  years  the  Soil  Conservation 
Service  (SCS)  has  considered  the 
Pacific  Northwest  to  be  one  of  the 
most  serious  soil  erosion  areas  in  the 
United  States.  In  Whitman  County, 
Washington,  for  every  bushel  of 
wheat  produced,  an  estimated  0.7  ton 
of  soil  is  lost  to  erosion.  The  factors 
which  cause  the  high  rate  of  erosion 
and  runoff  include  warm  rains  falling 
on  snow-covered,  frozen  soil;  unusu¬ 
ally  steep  slopes;  highly  erodible  silt 
loam  soils;  and  a  prevalence  of  winter 
wheat  production  using  conventional 
tillage  management. 

Clearly,  solutions  to  these  problems 
will  be  relatively  complex,  and  involve 
the  inputs  from  many  scientific  disci¬ 
plines  working  in  close  cooperation.  It 
will  take  the  efforts  of  biological,  soci¬ 
ological,  engineering,  and  earth 
scientists  to  develop  recommenda¬ 
tions  to  counter  these  severe  erosion 
losses. 

STEEP  Research  Program 

In  1972,  the  wheat  commissions  from 
Idaho,  Oregon  and  Washington,  with 
the  support  of  the  agricultural  experi¬ 
ment  stations  in  the  3  states,  the 
USDA-Agricultural  Research  Service 
(ARS),  and  federal,  state,  and  local 
conservation  and  environmental 
agencies,  prepared  and  submitted  a 
tri-state  research  proposal.  Funding 
for  this  program,  which  became 
known  as  STEEP,  was  approved  and 
research  initiated  in  1976. 

Several  approaches  have  been  used  to 
develop  improved  methods  of  erosion 
control,  but  most  in  some  way 
emphasize  the  development  of  no¬ 
tillage  and  reduced-tillage 
technology. 

STEEP  Funding 

Since  1976,  funds  for  STEEP  research 
have  been  made  available  each  year 
since  1976  by  a  special  USDA  Cooper- 


Herb  Hinman  (left),  agricultural  economist, 
Washington  State  University,  explains  the  results 
of  a  computer  program  developed  for  STEEP  to 
David  Ruark,  chairman  of  the  research  commit¬ 
tee  of  the  Washington  Association  of  Wheat 
Growers. 

ative  State  Research  Service  (CSRS) 
grant  to  Washington  State  University, 
Oregon  State  University,  and  Univer¬ 
sity  of  Idaho.  Appropriations  are  also 
given  to  ARS  in  the  three  states. 

Researchers  and  administrators  from 
each  state  have  served  on  a  committee 
to  coordinate  the  STEEP  research  pro¬ 
gram.  Recently,  the  committee  has 
been  expanded  to  include  representa¬ 
tives  from  Cooperative  Extension  Serv¬ 
ice  and  SCS. 

Research  Priorities 

Experiment  station  scientists  prepare 
research  proposals  to  be  considered 
for  funding.  Priority  of  projects  is 
assigned  on  the  basis  of  relevance  to 
objectives,  duplication  of  effort,  bal¬ 
ance  among  the  objectives,  and  prob¬ 
ability  of  success.  This  procedure  has 
resulted  in  some  35  state  scientists 
from  10  disciplines  gaining  financial 
support  for  30  individual  projects. 
Most  of  the  projects  have  involved 
collaboration  across  disciplines,  and  in 
many  cases,  across  state  boundaries. 

ARS  appropriated  funds  are  directed 
to  research  within  the  major  objec¬ 
tives.  STEEP  has  served  to  direct  the 
research  efforts  of  about  20  federal 
scientists. 

Annual  STEEP  Review 

Scientists  and  their  administrators 
meet  annually  to  discuss  research 
results  and  review  research  needs. 
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lohn  Hammell  (left),  soil  physicist.  University  of  Idaho,  and  Rod  Tittemore,  scientific  aide, 
measure  soil  moisture  with  a  neutron  probe.  Robert  McDole,  Extension  soil  specialist,  (Idaho), 
and  Harry  Riehle  (center),  SCS  area  agronomist,  examine  sediment.  Edwin  Dowding  (right), 
engineer,  (Idaho),  explains  the  operation  of  a  runoff  collection  device  to  Stephen  Reinertsen, 
Extension  associate,  conservation  tillage,  (Idaho). 


Representatives  of  the  wheat- 
producer  organizations,  Cooperative 
Extension,  and  federal,  state  and  local 
conservation  and  environmental 
agencies  also  attend  these  meetings  to 
have  input  and  to  help  set  guidelines 
for  future  research.  This  STEEP  review 
takes  place  prior  to  the  allocation  of 
the  ensuing  year’s  funding. 

New  Extension  Program 

In  August  1982,  special  appropriated 
federal  Extension  funds  were  used  by 
Oregon  State  University,  Washington 
State  University  and  University  of 


Idaho  to  establish  a  STEEP  Extension 
program.  These  funds,  a  one-time 
grant,  were  used  to  establish  two 
Extension  positions  with  sole  respon¬ 
sibility  to  disseminate  STEEP  research 
findings.  The  audience  for  this  pro¬ 
gram  consists  of  farmers,  county 
Extension  agents,  SCS  personnel,  con¬ 
servation  district  supervisors,  bankers, 
and  others  in  the  agricultural  industry. 

In  addition  to  the  federal  Extension 
funds,  the  SCS  in  Oregon  contributed 
funds  to  the  program  and  each  of  the 
three  states  added  special  funds  from 
a  federal  grant  under  Section  208  of 


Darrell  Maxwell  (left),  urea  Extension  agron¬ 
omist,  Oregon  State  University,  learns  about 
the  interesting  features  of  a  no-till,  shoe-type 
drill  opener  from  Dale  Wilkins  (center),  agricul¬ 
tural  engineer,  ARS,  as  Robert  Ramig,  soil  scien¬ 
tist,  ARS,  looks  on. 

the  Federal  Water  Pollution  Control 
Act  Amendments  of  1972. 

A  major  objective  of  the  Extension 
program  for  the  first  year  is  to  compile 
and  publish  STEEP  information  in  the 
form  of  state  and  regional  Extension 
publications.  In  addition,  a  bimonthly 
newsletter  is  being  distributed  which 
describes  newly  available  Extension 
publications  and  discusses  goals  and 
accomplishments  of  ongoing  research 
projects.  Radio  and  television  will  also 
be  used  to  disseminate  STEEP  research 
findings.  Slide-tape  sets  concerning 
conservation  tillage  will  be  made 
available  to  county  agents  and  SCS 
personnel  for  use  in  educational 
programs. 

Another  function  of  the  STEEP  Exten¬ 
sion  program  is  to  act  as  a  liaison  with 
researchers  to  encourage  more  multi¬ 
disciplinary  interactions.  In  addition, 
STEEP  Extension  personnel  can  help 
guide  future  research  by  encouraging 
feedback  of  farmer  needs. 

Future  Plans 

In  the  second  year,  it  is  hoped  that  the 
program  be  expanded  to  include  large 
scale  demonstration  plots.  An  advisory 
board,  composed  of  researchers  from 
the  different  disciplines,  will  help 
design  and  manage  the  plots.  This  will 
require  a  systems  approach  to  demon¬ 
strate  strategies  and  techniques  that 
have  been  developed  in  the  STEEP 
program.  The  first  step  in  developing 
comprehensive  management  pack¬ 
ages  is  an  evaluation  of  the  systems 
approach.  These  management  pack¬ 
ages  are  the  ultimate  goal  of  the  STEEP 
research  program. 

Even  though  STEEP  is  multidiscipli¬ 
nary,  the  tendency  of  researchers  to 
work  within  their  areas  of  specialty 
results  in  findings  that  need  to  be 
integrated  into  management  pack¬ 
ages.  To  accomplish  this,  innovative 
farmers.  Extension  agents,  SCS  per¬ 
sonnel,  and  conservation  districts  are 
eager  to  cooperate  with  the  STEEP 
Extension  program.  □ 
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STEEP  and  Control  of  Soil  Erosion 

Robert  Rost 

Extension  Information  Representative 
Oregon  State  University 


Each  year  more  than  110  million  tons 
of  topsoil  erode  from  the  dryland 
wheat  country  of  the  Pacific  North¬ 
west,  an  area  of  90,625  square  miles,  or 
about  the  size  of  the  state  of  Vermont. 

Thirty  million  tons  of  this  soil  finds  its 
way  to  streams,  rivers,  and  coastal  har¬ 
bors  where  it  silts  up  navigable  chan¬ 
nels  making  constant  dredging 
necessary. 

A  significant  amount  of  it  accumulates 
in  reservoirs  behind  dams  in  the 
Northwest  thus  shortening  the  life  of 
hydroelectric  generating  facilities. 

It’s  readily  apparent  that  the  erosion 
problem  is  more  than  just  agriculture’s 
alone. 

Serious  Soil  Loss 

The  grain  regions  of  eastern  Oregon, 
central  and  eastern  Washington,  and 
western  Idaho  produce  over  a  billion 
dollars’  worth  of  small  grains  annually. 
Unless  wind  and  water  erosion  can  be 
brought  under  control  here,  this 
yearly  loss  of  topsoil  will  have  a  serious 
impact  on  the  economy  of  the 
Northwest. 

A  problem  of  this  magnitude  requires 
a  solution  of  equally  grand  dimen¬ 
sions.  That  solution  is  STEEP.  STEEP  is 
“Solutions  To  Economic  and  Environ¬ 
mental  Problems.’’  It  is  a  multidiscipli¬ 
nary  research/Extension  program 
designed  to  develop  new  strategies 
and  refine  existing  techniques  to  con¬ 
trol  soil  erosion  on  Pacific  Northwest 
cropland. 

“Finding  a  program  that  would  give  us 
answers  on  how  to  control  erosion 
began  10  years  before  funding  for 
STEEP  was  first  approved  in  1976,’’  says 
Stanley  Christensen,  an  Oregon 
farmer  who  has  served  eight  years  as 
president  of  Oregon’s  Association  of 
Soil  Conservation  Districts. 

“The  effort  put  forth  by  local  wheat 
leagues,  wheat  commissions,  and  state 
associations  of  soil  conservation  dis¬ 
tricts  in  Idaho,  Oregon,  and  Washing¬ 


ton  led  to  the  establishment  of  the 
program,’’  he  points  out.  “These 
groups  recognized  that  solutions  to 
erosion  could  best  be  found  through 
interagency  cooperation  and  support 
from  the  federal  level.’’ 

Wide  Range  of  Specialties 

The  STEEP  effort  requires  the  talents  of 
plant  geneticists,  plant  physiologists 
and  plant  pathologists;  crop  manage¬ 
ment  specialists;  soil  physicists;  soil 
chemists  and  soil  microbiologists; 
micro-meteorologists;  tillage  engi¬ 
neers;  cereal  chemists;  agricultural 
economists;  entomologists;  hydrolo¬ 
gists  and  weed  ecologists.  These 
scientists  are  employed  by  the  USDA 
Agricultural  Research  Service  and  the 
agricultural  experiment  stations  of  the 
three  Northwest  states. 

According  to  Darrell  Maxwell, 

Oregon  State  University  area  Exten¬ 
sion  agronomist  for  STEEP,  there  is  no 
soil  erosion  control  program  quite  like 
STEEP  in  the  United  States.  “There 
may  be  programs  patterned  after 
STEEP  in  the  future,”  he  says,  “but 
right  now  STEEP  is  the  only  program  of 
its  kind  in  the  country — a  new  way  of 
interagency  teams  working  together 
to  achieve  research  goals.” 

Funds  for  STEEP  research  have  been 
provided  annually  since  1976  by  a  spe¬ 
cial  USD.A  grant  to  Washington  State 
University,  Oregon  State  University, 
and  the  University  of  Idaho,  and  the 
Agricultural  Research  Services  in  the 
three  states. 

Norman  Goetze,  OSU  Extension  asso¬ 
ciate  director  and  a  longtime  support¬ 
er  of  the  STEEP  effort,  claims  that  that 
this  approach  is  a  unique  problem¬ 
solving  process  because  it  keeps  in 
mind  that  the  changes  and  adoption 
in  practices  must  suit  a  particular 
location. 

At  present,  considerable  attention  is 
being  given  to  funding  and  organizing 
the  Extension  effort  to  deliver  the 
research  results  to  the  farmers  who 
will  put  it  into  practice. 


Stephen  Reinertsen,  Extension  asso¬ 
ciate,  conservation  tillage.  University 
of  Idaho,  and  Darrell  Maxwell,  OSU 
area  Extension  agronomist  (STEEP), 
have  the  responsibility  to  disseminate 
the  findings  of  STEEP  research  to 
farmers  who  need  it. 

Maxwell  is  assigned  to  eight  Oregon 
counties  and  two  Washington  coun¬ 
ties.  Fie  firmly  believes  that  delivery  of 
STEEP  information  should  employ  the 
traditional  Extension  method  of  one- 
to-one  contact  where  possible. 

Symposium  for  Wheat  Farmers 

Information  delivery  tools  that  Max¬ 
well  is  using  include  meetings  such  as 
a  conservation  tillage  symposium 
recently  held  in  Oregon  for  North¬ 
west  wheat  farmers.  These  meetings 
give  farmers  the  opportunity  to  get 
together  so  they  can  share  new  ideas 
that  they  have  tried  in  the  field.  Max¬ 
well  points  out. 

Extension  agents  and  SCS  staff  are 
constantly  updated  on  the  latest  STEEP 
results  at  area  Agricultural  Research 
Centers. 

Farmers:  Prime  Audience 

“Of  course,  the  farmer  is  the  prime 
audience  in  the  STEEP  program,” 
Maxwell  says.  “Flow  farmers  feel 
about  STEEP  is  very  important.  Our 
method  of  delivery  is  closely  asso¬ 
ciated  with  the  Extension  Service 
concept — helping  people  help 
themselves.” 

Ion  justeson,  Sherman  County 
Oregon  farmer  says,  “New  ideas  in 
farming  are  a  way  of  life.  For  years  I’ve 
conserved  soil  by  going  to  annual 
cropping  to  use  the  soil  moisture 
every  year.  In  dry  years  I  summer  fal¬ 
low.  I  need  whatever  research  infor¬ 
mation  STEEP  can  provide.” 

Such  comments  are  proof  that  STEEP 
information  is  vital  in  keeping  the 
Pacific  Northwest  one  of  the  top  dry¬ 
land  producing  regions  in  the  world.  □ 
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Camping  for  Conservation 

Dennis  L.  Elliott 

Extension  4-H  Specialist,  Camping 
The  Ohio  State  University 


The  Ohio  4-H  Conservation  Camp  has 
a  long  and  impressive  history.  Annu¬ 
ally,  for  nearly  half  a  century,  this  pro¬ 
gram  has  taught  youth  to  appreciate 
natural  resources  and  acquire  conser¬ 
vation  skills. 


Outstanding  older  4-H  members  (two 
from  each  county)  participate  in  the 
week-long  program  at  the  state  4-H 
camp  (The  47th  Ohio  4-H  Conserva¬ 
tion  Camp  was  held  in  July  1982  at 
Camp  Ohio  near  Utica,  OH).  The  five 
subject  matter  areas  are  taught  by 
faculty  of  the  Ohio  State  University. 


The  4-H  members  are  challenged  to 
become  a  vital  part  in  the  conserva¬ 
tion  of  our  natural  resources  by 
returning  to  their  clubs,  communities 
and  counties  and  sharing  what  they 
have  learned.  They  conduct  programs 
for  their  local  4-H  clubs,  their  donors, 
and  at  county  4-H  events  such  as  the 
camps. 


Areas  of  Study 

Campers  develop  an  understanding  of 
and  appreciation  for  our  natural 
resources.  The  interdependence  of 
our  natural  resources  is  emphasized. 
The  five  subject  matter  areas  are:  land 
and  its  use;  water  resources;  forestry; 
wildlife;  and  recreational  land  use. 


extension  review/spring  1983 


The  campers  spend  90  minutes  of 
intensive  study  in  each  of  the  five 
areas.  The  lessons  are  put  to  test  as 
they  apply  what  they  have  learned  in 
the  development  of  land  use  plans. 

Walking  Tour 

All  campers  take  a  walking  tour  of  the 
south  farm  which  is  located  adjacent 
to  the  camp.  In  working  units  of  four 
campers  they  begin  developing  land 
use  plans  for  the  120-acre  farm.  Each 
work  group  is  provided  a  large  plan¬ 
ning  map  on  which  to  develop  their 
plan. 

Each  camper’s  packet  has  a  soil  survey 
map  of  the  farm,  a  small  planning  map 
and  a  soil  survey  map  legend  and  soil 
interpretation.  Utilizing  these  re¬ 


sources  and  their  newly  acquired 
knowledge,  each  work  group  develops 
a  land  use  plan  for  the  farm.  They  are 
very  careful  to  observe  the  limitations 
and  capabilities  of  the  farm  because  at 
the  end  of  the  camp  they  must  pres¬ 
ent  and  defend  their  plan  to  a  group 
of  their  peers.  These  presentations  are 
one  of  the  many  highlights  of  the 
week. 

This  program  has  been  supported  by 
the  Federal  Cartridge  Corporation, 
the  Ohio  Federation  of  Soil  and  Water 
Conservation  Districts,  the  Ohio  4-H 
Foundation  and  Bob  Evans  Farms,  Inc. 
It  has  grown  and  developed  over  the 
past  47  years,  and  continues  to  serve 
this  important  area  of  4-H 
education.  □ 


For  nearly  a  half  century,  the  Ohio  4-H  Conser¬ 
vation  Camp  has  enabled  slate  youth  to  gain  a 
new  understanding  of  our  natural  resources. 
Here  4-H'ers  pick  up  pointers  on  everything 
from  water  sources  to  soil  evaluation. 


Nebraska  Producers 
Break  Tradition 

Elbert  C.  Dickey 

Extension  Agricultural  Engineer 

University  of  Nebraska,  Lincoln 


Through  Extension  educational  pro¬ 
gram  efforts,  row  crop  producers  in 
Nebraska  are  gradually  “breaking  tra¬ 
dition”  and  adopting  conservation  til¬ 
lage  methods  to  reduce  soil  erosion. 

During  1980  and  1981,  Extension  spe¬ 
cialists  presented  educational  informa¬ 
tion  on  conservation  tillage  and  ero¬ 
sion  control  to  more  than  5,000 
people  at  approximately  50  meetings 
throughout  eastern  Nebraska.  In  addi¬ 
tion,  Extension  agents  provided  lead¬ 
ership  in  developing  demonstration 
plots  that  compare  various  tillage 
systems. 

Soil  erosion  in  the  state  exceeds  100 
million  tons  annually.  About  75  per¬ 
cent  of  this  occurs  in  row  crop  pro¬ 
duction  areas,  primarily  in  eastern  and 
south  central  parts  of  the  state. 
Increased  use  of  soil  conservation 
practices  could  prevent  a  large  por¬ 
tion  of  this  loss.  But  producers  are 
reluctant  to  change  their  traditional 
farming  methods  and  adopt  conserva¬ 
tion  methods. 

Although  soil  erosion  occurs  and  is  a 
concern,  generally  farmers  have  not 
seen  corresponding  yield  decreases. 

In  some  cases,  producers  acknowl¬ 
edge  that  technological  inputs  such  as 
fertilizer,  irrigation,  and  improved 
hybrids  are  masking  erosion  losses. 
But,  they  are  reluctant  to  change  par¬ 
tially  because  they  are  farming  the 
way  their  fathers  taught  them. 

Conservation  tillage  is  one  of  the  most 
effective  and  least  expensive  methods 
found  to  reduce  soil  erosion.  This 
practice  leaves  at  least  20  percent  of 
the  soil  surface  covered  with  crop 
residues  to  protect  the  soil  from  wind 
and  rain  and  to  help  prevent  the 
movement  of  soil  particles  downs- 
lope.  A  20-percent  covering  can 
reduce  soil  erosion  by  50  percent — 
adequate  for  many  farming  situations. 

Two  Programs  Evolve 

Because  climate  and  crop  production 
differ  in  various  areas  of  Nebraska, 


two  major  conservation  tillage  educa¬ 
tional  programs  have  evolved — 
ecofallow  production  systems  cen¬ 
tered  in  southwest  Nebraska  and 
moving  into  the  south-central  area, 
and  conservation  tillage  for  row  crop 
producers,  primarily  located  in  east¬ 
ern  to  south-central  Nebraska. 

Ecofallow  farming  methods,  well 
adapted  to  lower  rainfall  areas,  gener¬ 
ally  have  a  fallow  period,  where  crop 
residues  remain  on  the  soil  surface  to 
conserve  soil  moisture.  By  adopting 
ecofallow  methods,  farmers  can  now 
produce  two  crops  every  three  years 
in  southwest  Nebraska. 

In  eastern  Nebraska,  however,  use  of 
conservation  tillage  systems  generally 
does  not  result  in  yield  increases, 
thereby  decreasing  the  incentive  to 
change  farming  methods. 

Extension  conservation  tillage  educa¬ 
tional  programs  in  the  eastern  part  of 
the  state  are  encouraging  farmers  to 
adopt  conservation  tillage  methods. 
Five  major  components  of  these  pro¬ 
grams  include: 

•  Determining  tillage  and  planting 
methods  being  used; 

•  Evaluating  those  practices,  includ¬ 
ing  advantages,  disadvantages,  and 
limitations  of  various  systems; 

•  Developing  educational  materials 
for  the  targeted  audience; 

•  Providing  an  in-service  training 
program  for  Extension  agents. 
Extension  specialists  and  related 
agency  personnel; 

•  Delivering  the  educational  program 
to  the  target  audience — primarily 
row  crop  producers. 

Educational  Materials  Developed 

As  a  first  step  in  targeting  materials 
needed  to  support  the  program. 
Extension  specialists  developed  fact 
sheets  highlighting  advantages  and 
disadvantages  of  basic  tillage  systems. 


Winter  in  Nebraska.  Standing  corn  stalks  catch 
and  hold  snow  on  a  farm;  the  use  of  conserva¬ 
tion  tillage  reduces  soil  and  moisture  loss. 
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The  fact  sheets  also  emphasized  ero¬ 
sion  control  through  residue  man¬ 
agement.  A  slide-tape  unit  containing 
similar  information  was  developed  for 
Extension  agents’  use.  Extension  spe¬ 
cialists  distributed  additional  fact 
sheets  pertaining  to  weed  control, 
insect  and  disease  considerations,  and 
economic  comparisons  to  assist  the 
producer  in  making  tillage  manage¬ 
ment  decisions. 

More  than  240  Extension  agents  and 
Soil  Conservation  Service  personnel 
attended  an  in-service  training  pro¬ 
gram,  in  1980,  covering  various  aspects 
of  conservation.  In  1982,  over  150  pro¬ 
ducers  attended  a  statewide  confer¬ 
ence  on  conservation  tillage  for  row 
crop  production.  Evaluations  of  the 
conference  were  excellent — more 
than  90  percent  of  the  attendees  indi¬ 
cated  an  interest  in  attending  a  similar 
conference  at  a  later  date.  Providing  a 
proceedings  as  well  as  a  producer 
panel  to  discuss  their  experiences  with 
conservation  tillage  generated  many 
favorable  responses. 

Program  Efforts  Expanded 

To  expand  on  the  success  of  both  the 
in-service  training  program  and  the 
statewide  conference.  Extension  con¬ 
ducted  six  area  tillage  programs  in 
February  1983.  Also,  an  Extension 


agent  within  each  area  is  taking  the 
lead  to  develop  conservation  tillage 
demonstration  plots. 

In  addition  to  meetings,  several  other 
methods  promoted  conservation  til¬ 
lage  during  1982.  At  the  University  of 
Nebraska's  annual  Tractor  Power  and 
Safety  Day,  planters,  drills  and  other 
equipment  designed  for  use  in  con¬ 
servation  tillage  systems  were  demon¬ 
strated.  A  rainfall  simulator  on  loan 
from  USDA-ARS  at  Ames,  Iowa,  dem¬ 
onstrated  the  magnitude  of  soil  ero¬ 
sion  from  different  tillage  systems  and 
corresponding  residue  covers.  Pro¬ 
ducers  attending  these  demonstrations 
compared  erosion  control  potentials 
as  well  as  equipment  performance  for 
different  conservation  tillage  systems. 
Extension  specialists  also  used  televi¬ 
sion,  radio,  and  news  releases  to  help 
promote  conservation  tillage 
throughout  the  state. 

Progress  Slow  But  Sure 

Although  soil  erosion  continues  to  be 
a  major  concern  in  Nebraska,  soil  con¬ 
servation  practices  are  steadily  increas¬ 
ing  to  help  reduce  this  problem.  In 
fiscal  year  1981,  more  than  6.5  million 
acres  in  Nebraska  were  farmed  with 
conservation  tillage  methods — a  20- 
percent  increase  since  1977.  □ 


Left;  A  farmer  in  Cage  County,  Nebraska,  does 
some  minimum  till  planting  in  corn  stubble. 
Below:  A  farmer  in  Colfax  County,  Nebraska, 
plants  corn  in  bean  residue. 
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Pesticide  Disposal 

Mary  W.  Lomolino 
Extension  Community  Resource 
Development  Agent 
Cooperative  Extension  Association  of 
Broome  County 

Cornell  University,  Binghamton.  New  York 

“DDT  is  Stored  in  the  basement  of  my 
new  house,  how  can  I  get  rid  of  it?” 

This  question  is  frequently  posed  to 
the  Cooperative  Extension  Association 
and  the  Environmental  Management 
Council  (EMC)  of  Broome  County, 

New  York.  People  often  possess  old 
pesticides  (now  banned  from  use)  or 
materials  they  no  longer  want  around 
the  home  because  of  the  hazards  they 
pose  to  children  and  pets.  Whatever 
the  reason,  the  easy  solution  is  to  put 
it  in  the  trash  or  just  flush  it  away. 

Neither  Extension  nor  the  EMC  was 
comfortable  with  the  fact  that,  as  a 
result  of  these  disposal  methods,  the 
materials  ultimately  ended  up  in  the 
county  landfill  or  in  wastewater  treat¬ 
ment  plants.  It  was  likely  that  some 
toxic  materials  in  the  pesticides  would 
leach  into  groundwater  from  the  land¬ 
fill,  enter  the  Susquehanna  River  from 
the  treatment  plants,  or  become 
incorporated  in  sludge.  Disposal  of 
pesticides  in  the  county  landfill  would 
only  exacerbate  an  existing  leachate 
contamination  problem.  Since  the 
Susquehanna  provides  drinking  water 
to  downstream  communities  and  dis¬ 
posal  of  treatment  plant  sludge  is 
already  a  county  problem,  the  option 
of  flushing  away  unwanted  pesticides 
seemed  inappropriate.  Alternative 
pesticide  disposal  methods  had  to  be 
explored. 

Through  inquiries,  it  was  learned  that 
a  pesticide  disposal  program  for 
homeowners  run  by  the  NYS  Depart¬ 
ment  of  Environmental  Conservation 
(DEC)  was  no  longer  operating.  This 
was  due  to  budget  constraints  and 
more  pressing  hazardous  waste  prob¬ 
lems.  Homeowners  requesting  assist¬ 
ance  from  the  DEC  were  provided 
instead  with  a  list  of  registered 
hazardous  waste  disposal  firms. 
Because  these  firms  are  geared  to  the 
needs  (and  budgets)  of  commercial 
customers,  homeowners  were  left 
without  any  practical  means  of  pesti¬ 
cide  disposal. 

Further  investigation  revealed  that  a 
fairly  large  store  of  pesticides  existed 


The  Right  Way 


It's  registration  time  during  "Pesticides  Cleanup  Day"  when  the  Cooperative  Extension  Associa¬ 
tion  of  Broome  County,  New  York,  and  the  Environmental  Management  Council  offered 
homeowners  a  one-time  opportunity  to  dispose  of  unwanted  pesticides. 


at  the  Cooperative  Extension  office  as 
it  once  served  as  a  dropoff  point  for 
the  DEC  program.  People  were 
obviously  still  in  need  of  a  pesticide 
collection  service. 

A  Time  for  Disposal 

Extension  and  the  EMC  decided  to 
offer  homeowners  a  one-time  oppor¬ 
tunity  to  dispose  of  outdated  or 
unwanted  pesticides.  Dubbed  “Pesti¬ 
cides  Clean-Up  Day”,  the  event  was 
designed  to  educate  people  about  the 
proper  storage  and  use  of  pesticides, 
as  well  as  to  provide  an  environmen¬ 
tally  sound  means  for  their  disposal. 
The  plan  was  to  collect  pesticides  at  a 
central,  easily  accessible  site  for  one 
day  only.  During  that  time  a  registered 
hazardous  waste  hauler  would  pack¬ 
age  them  for  eventual  disposal  at  a 
secure  landfill  or  for  incineration. 

Since  this  collection  concept  was  new 
and  untested,  extensive  planning  was 
necessary  to  make  the  idea  a  reality. 
Six  people,  including  Extension  and 
EMC  staff,  EMC  members  and  a  stu¬ 
dent  intern  met  regularly  to  plan  the 
event.  The  plan  included  the  follow¬ 
ing:  contracting  a  hazardous  waste 
disposal  firm,  choosing  a  date,  obtain¬ 
ing  funding,  finding  a  site,  securing 
necessary  permits,  and  launching  a 
publicity  campaign. 


Local  industry  helped  to  contact  one 
of  two  hazardous  waste  disposal  firms 
in  New  York  State  and  helped  con¬ 
vince  the  firm  that  their  participation 
in  this  unique  community  service  proj¬ 
ect  was  worthwhile.  Fortunately,  SCA 
Chemical  Services,  Inc.,  of  Model  City, 
New  York,  was  so  interested  in  the 
idea  that  they  offered  to  collect  the 
material  on  an  at-cost  basis  and 
transport  it  back  to  their  facility  for  a 
nominal  fee. 

Once  a  basic  agreement  was  reached 
with  the  disposal  firm  concerning  the 
services  they  would  provide,  a  date  for 
the  activity  had  to  be  determined  and 
funding  pursued.  A  Spring  date  was 
chosen  since  many  homeowners  are 
gearing  up  for  landscaping  and  gar¬ 
dening  then  and  their  awareness  of 
pesticides  is  heightened.  Several  local 
industries  were  approached  for  fund¬ 
ing  and  IBM  and  New  York  State  Elec- 
trict  and  Gas  responded  with  a  mone¬ 
tary  grant  and  provision  of  video 
services,  respectively.  The  EMC  also 
budgeted  $1,000  for  the  project. 

The  Cooperative  Extension  office  was 
chosen  as  the  collection  site  since  it  is 
located  near  the  interchange  of  the 
county’s  two  interstate  highways. 
Once  the  site  was  selected,  applica- 
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tions  had  to  be  filed  with  the  U.S. 
Environmental  Protection  Agency 
(EPA)  for  a  hazardous  waste  generator 
number.  Federal  law  mandates  that 
this  number  be  assigned  to  hazardous 
waste  genertators  (in  our  case,  the  col¬ 
lection  site)  so  that  toxic  materials  can 
be  tracked  from  "cradle  to  grave.” 

To  ensure  that  no  last-minute  prob¬ 
lems  developed  regarding  permits, 
the  DEC  and  the  Broome  County 
Health  Department  were  informed  of 
our  plans  and  activities. 
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Left,  top:  A  volunteer  engaged  in  pesticide  dis¬ 
posal  weighs  material  as  chemist  (right)  classifies 
it  before  packing  into  appropriate  drum. 

Left,  middle:  Here,  the  chemist  uses  a  manual  to 
determirte  components.  But  a  few  of  the  col¬ 
lected  materials  were  so  ancient  they  pre-dated 
any  manual  at  hand. 

Left,  bottom:  A  worker  seals  a  drum  filled  with 
collected  pesticides  for  transport. 

Publicity  was  Essential 

Good  publicity  was  essential  to  the 
success  of  the  collection  efforts.  Peo¬ 
ple  were  encograged  not  only  to 
evaluate  the  condition  and  usefulness 
of  their  stored  pesticides,  but  also  to 
take  time  out  of  one  particular  Satur¬ 
day  morning  to  bring  them  in  for 
disposal. 

The  publicity  campaign  was  launched 
prior  to  the  event  by  the  County 
Executive.  He  proclaimed  Saturday, 
June  19, 1982,  as  Broome  County  Pesti¬ 
cide  Clean-Up  Day  at  his  weekly 
morning  news  conference.  The 
announcement  launched  a  day-long 
pre-arranged  media  blitz  during 
which  Extension,  EMC  and  SCA  repre¬ 
sentatives  met  with  reporters  from  the 
press,  radio  and  television.  Other  pub¬ 
licity  was  channeled  through  Broome 
County  Living  (Extension’s  monthly 
publication)  and  flyers  distributed  to 
garden  and  grocery  stores. 

Early  in  the  planning  stages  it  was  rec¬ 
ognized  that  to  get  adequate  partici¬ 
pation  the  collection  would  be  publi¬ 
cized  as  a  free  service.  Eventually,  the 
service  was  offered  at  no  cost  to 
anyone  bringing  in  less  than  10  lbs.  of 
powder  or  1  gal.  of  liquid  of  any  single 
pesticide.  People  could  bring  in,  for 
example,  8  lbs.  of  DDT  and  5  lbs.  of 
arsenic  compounds  without  incurring 
a  charge.  There  was  a  nominal  fee  for 
any  quantity  over  these  thresholds  to 
prevent  small  businesses,  farmers  and 
commercial  applicators  from  over¬ 
whelming  the  project  capacity. 

Collection  Day 

On  the  morning  of  collection  day, 
organizers  met  with  the  SCA  chemist 
and  waste  handlers  to  set  up  the  out¬ 
door  site.  A  heavy  plastic  tarp  was  put 
down  to  protect  pavement  from  any 
possible  spills.  A  registration  table, 
scales  and  a  classification  table  were 
needed  for  recordkeeping  and  mate¬ 
rial  handling.  Drums  and  packing 
material  were  located  behind  the 
tables  away  from  the  public. 


“Some  of  these  things  are  as  old  as  I 
am,”  declared  our  first  participant. 
While  we  doubted  that  his  pesticides 
matched  his  93  years,  none  of  us  felt 
that  “Fly  Ded”  deserved  a  space  on 
any  gardening  shelf.  Fly  Ded  was  an 
arsenic  compound  that  pre-dated 
World  War  II.  The  SCA  cherhist  desig¬ 
nated  the  barrel  for  Fly  Ded’s  disposal. 

Chose  Incineration 

After  5  hours  of  collecting,  workers 
had  assembled  nearly  500  lbs.  of 
powder  and  70  gals,  of  liquid  pesti¬ 
cides  from  98  county  residents.  The 
materials  (including  parathion,  DDT, 
chlordane,  lindane  and  2,4,5-T)  were 
separated  into  classes  and  packed  in 
drums  surrounded  by  absorbent 
materials.  Since  the  pesticides  col¬ 
lected  were  more  toxic  than  antici¬ 
pated,  SCA  decided  to  incinerate 
rather  than  landfill  them. 

The  program  objectives  of  increasing 
community  awareness  of  pesticides 
and  providing  a  means  of  disposal 
were  fulfilled;  however,  another 
objertive  remained.  It  was  hoped  that 
other  communities  would  consider 
sponsoring  a  similar  event.  With  tech¬ 
nical  assistance  from  NYS  Electric  & 

Gas  and  Cornell  Cooperative  Exten¬ 
sion,  a  videotape  was  produced  out¬ 
lining  the  planning  necessary  to  spon¬ 
sor  a  clean-up  day.  The  tape  titled, 
“Are  Pesticides  a  Community  Pest?”,  is 
available  to  community  groups  and 
agencies  with  an  interest  in  the  envi¬ 
ronment.  A  detailed  handbook  sup¬ 
plementing  the  tape  has  also  been 
prepared. 

The  Broome  County  Pesticide  Clean- 
Up  Day  gave  citizens  a  meaningful 
environmental  choice.  They  could 
retain  unwanted  pesticides  in  their 
homes,  dispose  of  them  in  an  envi¬ 
ronmentally  dangerous  manner,  or 
take  advantage  of  an  opportunity  to 
use  our  best  available  technology  in 
toxic  waste  disposal.  Fortunately, 
many  people  responded  to  this  pro¬ 
gram  and  Broome  County  soil  and 
water  are  better  off  as  a  result.  □ 
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Watershed  Management  Pays  Extra  Dividends 


Rob  Crowley 
News  Specialist 

Cooperative  Extension  Communications  Center 
University  of  Massachusetts 


western  Massachusetts  towns.  The  Development 

towns — now  numbering  16 — are  Archey  contacted  officials  in  21  towns 

involved  in  a  cooperative  watershed  in  the  four  western  counties  of  Massa- 
management  assistance  program,  the  chusetts  who  maintained  “hands-off” 
brainchild  of  Warren  Archey,  regional  policies  towards  their  watersheds.  He 
community  resource  specialist  for  the  had  to  do  some  convincing,  but  once 
Berkshire  County  Extension  Service.  he  explained  the  benefits  of  careful 

management — increased  water  yield, 

A  watershed  is  the  land  surrounding  a  timber  to  sell  and  a  greater  vaiety  of 
reservoir  that  adds  water  to  the  reser-  plant  and  animal  life — Archey  had  16 

voir  through  drainage.  Every  tree  on  a  converts, 
watershed  uses  water  to  survive,  thus 

decreasing  the  potential  yield  to  the  Next  he  recruited  Professor  Mawson 
reservoir.  Theoretically,  a  paved  sur-  and  willing  students  to  do  the  actual 
face  sloping  towards  the  water  would  legwork.  The  students,  all  seniors  in 
be  the  most  effective  watershed.  Of  forest  management,  met  with  town 
course,  this  would  be  unsightly  and  authorities  to  explain  their  intentions 
impractical.  and  obtain  accurate  maps  of 

watershed  lands — an  often  difficult 
task.  Some  towns  had  maps  without 
property  boundaries,  or  simply  had  no 
maps  at  all. 


Studies  Completed 

So  far,  studies  have  been  completed 
on  25,000  acres  of  municipal 
watershed.  Timber  on  these  lands  is 
valued  at  almost  $12  million.  Potential  But  with  maps,  aerial  photos  or  the 
annual  harvest  done  in  all  16  munici-  memories  of  old-timers  to  guide 
palities  would  generate  an  estimated  them,  teams  of  young  foresters  ven- 
$380,000  revenue  while  enhancing  tured  into  each  watershed  to  conduct 
water  quality  and  quantity.  Costs  for  a  forest  “inventory.”  The  teams  run 
the  University  studies  were  about  “cruise  lines”  (straight  lines  through 

“To  a  municipality,  the  forest  may  be  $5,600,  but  done  commercially,  they  the  woods  used  to  measure  trees  at  set 

thought  of  as  principal  and  the  annual  would  have  totalled  nearly  $31,000.  To  intervals)  to  determine  how  much  and 

growth  and  harvest  likened  to  interest,  date,  income  to  participating  towns  what  types  of  wood  were  on  the  land. 

The  interest  can  be  used  to  lower  the  exceeded  $359,000  resulting  in  a  total  The  students  also  inspected  each 

municipal  tax  rate  or  offset  the  cost  of  benefit  (savings  plus  income)  of  more  watershed  for  potential  silt  and  ero- 
water,  or  it  can  be  reinvested  in  the  than  $390,000.  sion  trouble  spots. 

forest  with  a  predictable  rate  of 

return.  So,  forest  management  actu-  Five  years  ago,  the  Extension  specialist  Management  Plans 

ally  pays  for  itself  and  a  healthy  and  realized  that  most  of  the  220,000  acres  Next  they  prepared  10-year  manage- 

productive  forest  watershed  benefits  of  municipally  owned  watershed  land  ment  plans  for  each  watershed.  The 
the  public."  in  Massachusetts  suffered  from  little  plans  included  guidelines  for  improv- 

—<Warren  Archey  or  no  management.  This  policy  of  ing  the  quality  of  water,  the  yearly 

“woodland  anarchy,”  he  found,  was  removal  of  timber  and  estimates  of  the 
linked  to  a  fear  by  most  towns  that  annual  revenue  towns  could  expect 

tampering  with  the  watershed  might  from  the  sale  of  lumber.  In  one 

prove  detrimental  to  the  water  supply  instance,  students  estimated  that  the 
and  lead  to  forest  destruction.  town  of  Dalton  could  expect  $25,000 

per  year  from  management.  The  first 

“It’s  been  the  assumption  that  if  you  year,  the  Dalton  harvest  produced 
do  anything  to  the  forest — harvest  $27,000,  and  the  next,  $29,000. 

timber,  put  in  roads,  whatever — it’s 

going  to  result  in  poorer  water  quality.  And  in  Chester,  a  town  that  believed  it 
But  now,  with  contemporary  forest  had  no  timber  worth  managing  on  its 
management  praaices  where  a  lot  of  774  acre  watershed,  students  devel- 
thought  is  given  to  erosion  control,  oped  a  plan  calling  for  harvests  of 
you  can  manage  the  land  and  still  have  $8,000  worth  of  timber  annually  over  a 
high-quality  water,”  says  Archey.  10-year  cutting  period. 
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What  do  you  get  when  you  turn  loose 
a  gang  of  college  kids  in  the  woods?  A 
new  country?  A  dozen  Tarzans?  A 
catastrophe? 

The  question  is  no  joke  and  the 
answer  isn’t  a  punch  line  when  you’re 
talking  about  the  University  of  Massa¬ 
chusetts  Forestry  Department. 

For  the.past  5  years,  students  under 
joseph  Mawson’s  direction  have 
inventoried  watershed  lands  in  several 


water  to  survive,  but  trees  on  a  watershed  (land 


Through  an  agreement  worked  out  by 
Archey,  each  town  paid  only  the  travel 
and  equipment  expenses  for  students. 
Since  neither  Archey,  the  students, 
nor  the  university  were  profiting 
financially  from  the  watershed  proj¬ 
ects,  Archey  and  Mawson  both  felt 
that  the  towns  would  have  confidence 
in  the  objectivity  of  the  management 
reports.  In  other  words,  neither  the 
Extension  Service,  students,  nor  the 
university  would  become  involved  in 
implementing  the  plans  for  a  fee. 

Since  the  program's  beginning  in 
1977,  Archey  has  hoped  that  each 
town,  armed  with  new  information 
about  its  watershed  and  a  basic 
knowledge  of  forest  management,  will 
be  able  to  decide  on  their  own 
whether  to  hire  a  professional  forestry 
consultant. 


“Neutral,  objective  data  provided  by 
the  university  enabled  towns  to  real¬ 
ize  the  worth  of  their  forest  resources. 
It  was  then  a  small  step  to  become 
involved  in  management  through  a 
consultant,”  Archey  says. 

Benefits 

Of  the  16  towns  the  students  visited, 
four  now  have  their  watersheds  (8,165 
acres)  under  management.  Many  of 
the  others,  Archey  says,  are  still  con¬ 
sidering  what  he  calls  “forestry  with 
water  production  as  a  benefit.” 

“Each  situation  is  unique.  What  is 
common  to  all  towns  is  the  need  for  a 
continuing  supply  of  water  at  the  least 
cost.  It  has  been  demonstrated  that 
forest  management  can  be  designed 
to  improve  timber  growth  and  aug¬ 
ment  water  supplies  while  maintain¬ 
ing  water  quality — and  at  the  same 
time  yield  revenues,”  Archey  says. 

So  if  you  happen  to  be  hiking  through 
the  forests  of  western  Massachusetts 
and  see  a  small  band  of  young  people 
roping  off  a  plot  of  wooded  land, 
don’t  think  they’re  seceding  from  the 
Union.  It’s  probably  just  a  bunch  of 
UMass  forestry  students  getting  some 
on-the-job  training.  □ 
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To  improve  water  quantity  and  quality  in  west¬ 
ern  Massachusetts,  Extension  specialists  and 
faculty  and  students  at  the  University  of  Mas¬ 
sachusetts  team  up  to  determine  the  density  of 
various  forest  stands.  After  this,  they  removed 
selected  trees  from  watershed  areas.  Trees  use 


surrounding  a  reservoir)  decrease  water  yield  to 


Testing . . .  with  a 

Stanley  L.  Chapman 
Extension  Soils  Specialist 
University  of  Arkansas 


Most  of  the  irrigation  water  used  in 
Arkansas  comes  from  wells.  According 
to  USDA's  Soil  Conservation  Service 
estimates,  more  than  18,500  wells 
pump  over  3  million  acre-feet  of  water 
annually  for  Arkansas  crops.  Water 
quality  has  become  a  problem  in  sev¬ 
eral  locations.  Long-term  use  of  well 
water  high  in  calcium  and  magnesium 
bicarbonates  has  created  alkaline  soil 
pH's  near  inlet  areas  of  medium- 
textured  rice  fields.  The  resulting  high 
pH  causes  zinc  deficiency  in  seedling 
rice.  Other  wells  are  high  in  total  sol¬ 
uble  salts.  The  use  of  such  water  in 
some  cases  has  damaged  soils  to  the 
point  of  harming  most  crops  grown 
on  them. 

Water  Quality  Concerns 

State  Extension  specialists  and  county 
Extension  agents  interested  in  solving 
the  increasing  salt  problem  have  devel¬ 
oped  an  educational  program  to 
increase  farmers’  awareness  of  water 
quality.  A  University  of  Arkansas 
Mobile  Lab  equipped  with  water  test¬ 
ing  equipment  has  been  used  to  test 
irrigation  water  for  the  last  3  years. 

The  Mobile  Lab  is  a  modified  1976 
CMC  recreational  vehicle  normally 
used  as  a  camping  vehicle.  The  inte¬ 
rior  was  redesigned  as  a  laboratory. 
Major  features  include  extensive 
bench  tops,  storage  cabinets,  a  venta- 
hood,  sink,  numerous  electrical 
outlets,  and  excellent  lighting.  Two 
gasoline  generators  provide  electricity 
for  lighting,  outlets,  and  air  condition¬ 
ing  or  heating. 

Although  the  University  of  Arkansas 
Diagnostic  Lab  at  Fayetteville  has  been 
testing  irrigation  water  for  over  15 
years,  less  than  15  percent  of  the 
state’s  wells  have  been  tested.  County 
Extension  agents  say,  “Most  farmers 
do  not  even  consider  testing  their  irri¬ 
gation  water  until  they  experience  a 
problem  in  growing  crops  on  the 
land.’’  One  agent  recalls,  “I  know  a 
grower  who*  lost  three  rice  crops  in  a 
row  before  he  recognized  that  his  irri¬ 
gation  water  was  too  salty  to  use.”  A 


Lab  on  Wheels 


few  farmers  test  their  water  but  in 
most  cases,  farmers  know  little  about 
their  water  quality  and  what  effect  its 
long-term  use  may  have  on  future 
crops. 

Educational  Efforts 

The  Mobile  Lab  is  used  to  test  water 
samples  brought  to  collection  centers 
by  farmers  in  the  area.  The  bulk  of  the 
testing  is  done  in  June  or  July  when 
farmers’  pumps  are  already  running 
for  irrigation  purposes. 

The  Mobile  Lab  contains  portable 
equipment  that  can  quickly  and  accu¬ 
rately  measure  pH,  total  salts  (specific 
conductants),  total  hardness  (calcium 
plus  magnesium),  total  alkalinity  (car¬ 
bonates  and  bicarbonates),  and  levels 
of  iron,  manganese,  chlorides,  sul¬ 
fates,  and  nitrates.  The  number  of  tests 
run  on  an  individual  sample  depends 
on  the  quality  and  use  of  the  water. 

Extension  specialists  drive  the  Lab, 
supervise  testing,  and  make  recom¬ 
mendations  to  growers.  The  specialist 
team  consists  of  a  fish  and  wildlife 
biologist,  a  soils  specialist,  and  an  agri¬ 
cultural  engineer.  Local  Extension 
agents  publicize,  collect  samples,  do 
necessary  paperwork,  and,  in  general, 
administer  the  program  in  the  county. 
Excellent  local  support  from 
agricultural  businesses,  educators, 
consultants,  and  other  agencies,  such 
as  the  Soil  Conservation  Service,  has 
helped  to  make  the  program  a 
success. 

Colleaion  stations  are  established  at 
one  to  five  locations  in  a  county. 
Primary  agricultural  travel  centers, 
such  as  farm  supply  stores,  shopping 
centers,  and  county  courthouses,  are 
popular  locations.  Farmers  are  noti¬ 
fied  of  the  date  and  time  when  the 
Lab  will  stop  at  each  location. 

Growers  are  encouraged  to  collect 
fresh  samples  in  clean  containers  on 
the  day  of  the  testing.  The  number  of 
samples  collected  at  each  location 
determines  whether  the  farmers  will 
receive  their  results  and  recommen- 


A  mobile  laboratory-converted  from  a  camping 
vehicle- tests  irrigation  water  from  wells  for 
total  soluble  salts,  and  other  factors  that  can 
harm  crops.  Extension  specialists  from  the  Uni¬ 
versity  of  Arkansas  drive  the  lab,  supervise  test¬ 
ing  of  one  hundred  samples  a  day,  and  make 
recommendations  to  growers. 

dations  before  the  Lab  moves  to  the 
next  location. 

Extent  of  Testing 

Normally  about  100  water  samples  are 
tested  in  a  day’s  time.  In  some  cases, 
collected  water  samples  must  be 
tested  later,  an  undesirable  situation 
because  chemical  changes  can  occur 
quickly.  Generally,  such  changes  are 
not  great  enough  to  mask  overall  qual¬ 
ity  of  the  water. 

More  than  1,000  irrigation  water  sam¬ 
ples  have  been  tested  in  the  Mobile 
Lab  since  1979.  Ninety  percent  of 
these  are  from  five  counties.  Agents  in 
these  counties  use  these  tests  plus 
results  from  other  laboratories  to  delin¬ 
eate  water  quality  boundaries.  Most 
wells  in  a  given  area  extend  into  the 
same  aquifer  or  “waier-bearing 
zone.”  Water  quality  maps  are  being 
developed  to  help  predict  what  to 
expect  from  new,  untested  wells  in 
the  county. 

Such  information  will  help  to  avert 
deterioration  of  soil  from  salt  buildup 
and  to  prevent  the  resulting  agricultu¬ 
ral  disasters  that  have  plagued  irri¬ 
gated  lands.  □ 
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Making  Sure  Ifs  Pure 

lerry  L.  Mosser 

Extension  Natural  Resources  Editor 
Department  of  Agricultural  Journalism 
University  of  Wisconsin 


High  water  levels  such  as  this  can  cause  problems  for  lakeside  dwellers  by  contaminating  drinking 
water  with  septic  system  effluent.  Extension  at  University  of  Wisconsin  is  conducting  an 
educational  program  for  the  state's  many  lakeside  dwellers  involving  tapwater  testing  for  drinking 
water  quality. 


Living  by  a  lake  or  river  has  its 
benefits — fishing,  swimming,  boating, 
and  picturesque  surroundings,  to 
name  a  few.  But  it  can  also  present 
special  problems — contaminated 
drinking  water  is  one  example.  Many 
building  sites  near  bodies  of  water 
have  porous  soils  and  high  water 
tables.  The  result  can  be  mixing  of 
household  wastes  and  drinking  water 
supplies,  especially  when  septic  sys¬ 
tems  and  wells  are  not  in  good  work¬ 
ing  order. 

Many  Lakeside  Homes 

Wisconsin  has  many  lakeside  homes, 
and,  for  the  past  5  years.  University  of 
Wisconsin-Extension  has  offered  an 
educational  program  to  inform  lake¬ 
side  dwellers  of  the  likelihood  of  con¬ 
taminated  drinking  water.  George 
Gibson  and  James  Peterson,  water 
resources  specialists  in  Extension’s 
Environmental  Resources  Unit, 
initiated  and  conduct  the  program. 

Gibson  and  Peterson’s  efforts  are  part 
of  a  growing  nationwide  concern 
about  drinking  water  quality.  One 
outcome  of  that  concern  is  the  federal 
Safe  Drinking  Water  Act.  This  act 
requires  that  a  long  list  of  potential 
water  contaminants  be  kept  below 
specified  levels  in  all  public  water 
supplies,  including  those  of  resorts, 
campgrounds,  and  restaurants.  But 
the  act  does  not  apply  to  private 
household  wells,  the  source  of  water 
for  most  rural  residents  and  many 
small  communities.  Bacteria  contami¬ 
nated  29  percent  of  individual  house¬ 
hold  water  supplies  tested  recently 
across  the  country.  Many  more  had 
higher-than-recommended  levels  of 
one  or  more  contaminating 
chemicals. 

Wisconsin’s  lake  communities  are 
generally  more  prone  to  drinking 
water  contamination  than  other  rural 
communities  are,  Gibson  says.  Besides 
sitting  on  sandy,  porous  soils  with  high 
water  tables,  many  lakeside  homes 
have  shallow  wells  close  to  their  own 
or  a  neighbor’s  septic  system.  Origi¬ 


nally  summer  cottages,  many  of  these 
homes  also  have  a  septic  system  that  is 
inadequate  for  a  full-time  residence. 
To  make  matters  worse,  many  septic 
systems  have  been  in  use  longer  than 
the  safe  working  life  they  were 
designed  for — about  25  years. 

Samples  Show  Contamination 

Typically,  participants  in  the  Extension 
drinking  water  program  send  in  sam¬ 
ples  of  their  tapwater  for  testing,  then 
attend  community  meetings  to  get  the 
results  and  information  about  soils 
and  groundwater  in  the  area.  The  test¬ 
ing  includes  measurements  of  coli- 
form  bacteria,  water  hardness,  and 
chloride  and  nitrate  levels.  So  far,  Gib¬ 
son  has  checked  water  from  824  wells 
in  30  different  lake  and  river  communi¬ 
ties.  Nearly  half  the  samples  appeared 
to  be  contaminated  to  some  degree. 
Luckily,  no  serious  illness  seems  to 
have  resulted  from  the  apparent  con¬ 
tamination.  The  water  resource  spe¬ 
cialist  says  that  tests  do  not  prove  that 
a  well  is  contaminated,  but  they  serve 
as  a  warning  that  the  owner  should 
have  the  water  tested  by  a  certified 
testing  laboratory. 

Extension  specialists  at  other  Univer¬ 
sity  of  Wisconsin  campuses  help  Gib¬ 


son  and  Peterson  conduct  the  drink¬ 
ing  water  program,  and  county  Exten¬ 
sion  agents  bring  it  to  the  attention  of 
Wisconsin  residents. 

Broad  Educational  Program 

Although  an  important  service  for 
homeowners,  the  water  testing  is  the 
first  step  in  a  broader  educational 
program.  The  overall  goal  is  to  make 
homeowners  in  contamination-prone 
areas  aware  of  the  need  to  have  their 
drinking  water  tested  regularly,  prefer¬ 
ably  once  a  year.  Gibson  says 
homeowners  must  take  the  initiative 
because  such  testing  is  not  required 
by  state  or  federal  regulations. 

The  program  also  aims  to  make 
homeowners  aware  of  their  responsi¬ 
bility  in  protecting  the  groundwater 
beneath  them;  it  is  a  source  of  drink¬ 
ing  water  for  them  and  their  neigh¬ 
bors.  Gibson  is  now  designing  a  set  of 
illustrated  file  folders  to  encourage 
participation.  Each  folder  contains 
informational  materials  and  space  for 
personal  management  records.  Gib¬ 
son  plans  separate  management 
folders  for  septic  systems,  wells,  prop¬ 
erty,  and  watershed  land  use.  □ 
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Saving  Water  in  Montana 

James  W.  Bauder 
Extension  Soil  Scientist 
and 

Larry  D.  King 

Extension  Irrigation  Specialist 
Montana  State  University 


For  Montana's  farmers  and  ranchers, 
conservation  and  efficient  use  of 
available  water  is  not  merely  a  matter 
of  good  practice — it  is  a  matter  of 
survival. 

With  the  exception  of  the  mountain 
valleys,  essentially  all  of  the  cropped 
lands  in  Montana  have  seasonal  cli¬ 
matic  demands  for  water  which  are 
greater  than  the  amount  of  rainfall 
available  during  the  growing  season. 
That  means  either  learning  how  to 
effectively  use  soil-stored  moisture 
and  rainfall  probabilities  or  paying  the 
price  of  irrigation.  But  irrigation 
doesn’t  solve  all  the  problems — 
pumping,  water,  and  labor  costs 
necessitate  conservation.  The  Mon¬ 
tana  Cooperative  Extension  Service 
has  been  doing  its  part  to  help  both 
the  dryland  farmer  and  the  irrigator 
with  moisture  conservation  and  prof¬ 
itable  crop  production. 

Valuable  Guidelines 

The  first  step  for  dryland  farmers  was 
the  development  of  water  use-yield 
relationships  for  most  dryland  cereal 
grains  in  Montana.  Years  of  research 
across  Montana  resulted  in  the  1981 
publication  of  “Soil  Water  Guidelines 
and  Precipitation  Probabilities”  for 
barley  and  spring  wheat.  The  publica¬ 
tion  indicated  just  how  much  water 
was  required  to  produce  a  crop.  It  also 
defined  the  amount  of  moisture  that 
could  be  obtained  from  the  soil  for 
different  soils  and  locations. 

The  publication  also  contains  the  rain¬ 
fall  probabilities  at  different  locations 
in  Montana.  Putting  these  things 
together  resulted  in  a  tool  that  farmers 
could  use  to  determine  what  the  yield 
potential  was  for  locations  across 
Montana  on  a  year-by-year  basis. 

A  computer  program  called  FLEX- 
CROP  contains  most  of  the  informa¬ 
tion  summarized  in  the  soil  water 
guidelines  publication  and  it  leads 
farmers  through  step-by-step  proce¬ 
dures  to  help  them  estimate  produc¬ 
tion  potential  and  input  requirements. 


In  fact,  the  program  will  tell  farmers 
whether  to  crop  this  year  or  fallow 
and  conserve  more  moisture.  These 
procedures  could  be  called  water 
conservation  through  efficient  crop¬ 
ping  practices. 

Many  dryland  small  grain  producers 
have  taken  advantage  of  this  compu¬ 
ter  program  which  is  available 
through  AGNET.  Montana  is  one  of 
the  six  major  partner  states  in  the 
AGNET  computer  system.  The  grain 
producers  use  the  program  to  help 
them  make  management  decisions 
about  crops  to  plant,  seeding  rates,  fer¬ 
tilizer  levels,  and  variety.  These  man¬ 
agement  decisions  involving  moisture 
conservation  and  efficient  use  high¬ 
light  the  entire  issue  of  resource  con¬ 
servation  facing  Montana’s  dryland 
farmers. 

Although  Montana  is  primarily  a  dry¬ 
land  state,  irrigation  makes  a  signifi¬ 
cant  contribution  to  the  state’s  econ¬ 
omy.  The  19  percent  of  the  tillable 
acreage  which  is  irrigated  in  Montana 
accounts  for  more  than  35  percent  of 
the  annual  cash  receipts  from  agricul¬ 
tural  commodities.  Farmers  have  been 
irrigating  in  parts  of  Montana  for 
almost  100  years.  The  Montana  Coop¬ 
erative  Extension  Service  has  taken  an 
active  role  in  defining  management 
practices  that  lead  to  water  conserva¬ 
tion  and  efficient  water  use.  Again,  the 
computer  has  proven  invaluable  in 
helping  the  Extension  Service  deliver 
information,  and  also  in  assisting  the 
irrigator  with  the  decisionmaking 
process. 

The  Washtub  Monitor 

It  all  started  with  a  simple  “washtub.” 
In  1971,  two  researchers  with  the 
Montana  Agricultural  Experiment  Sta¬ 
tion,  Sims  and  Jackson,  reported  that 
they  were  able  to  successfully  moni¬ 
tor  the  rate  of  water  evaporation  from 
a  water  surface  with  a  simple  No.  1  or 
No.  2  washtub,  rather  than  the  expen¬ 
sive  weather  bureau  evaporation  pan. 
Gerald  Westesen,  an  agricultural 
engineer  with  the  Montana  Coopera¬ 


tive  Extension  Service,  then  began  an 
experiment  using  the  washtub 
method  to  monitor  the  rate  of  water 
use  by  crops.  The  next  stab  was  irriga¬ 
tion  scheduling  with  a  washtub.  In 
1978,  when  Westesen  first  reported  on 
the  use  of  the  tub,  he  indicated  it  was 
a  success  that  irrigators  could  readily 
understand  and  adopt  without  signifi¬ 
cantly  altering  their  input.  The 
method  resulted  in  more  efficient  irri¬ 
gation  in  both  the  amounts  of  water 
applied  and  timing. 

Demonstration  Project 

In  1980,  an  extensive  effort  by  the 
Montana  Cooperative  Extension  Serv¬ 
ice  to  help  Montana’s  irrigators 
improve  their  water  management 
programs  resulted  in  substantial  water 
conservation.  Spin-offs  from  this  effort 
were  impressive:  reduced  pumping 
requirements  meant  energy  savings; 
significant  reductions  in  fertilizer 
leaching  associated  with  excessive  irri¬ 
gation  resulted  in  improved  produc¬ 
tion;  and  reduced  runoff  from  irri¬ 
gated  lands  paid  off  in  soil 
conservation. 

The  program  began  with  the  devel¬ 
opment  of  a  large-scale  demonstra¬ 
tion  project,  funded  cooperatively  by 
the  Montana  Cooperative  Extension 
Service,  the  Montana  Department  of 
Natural  Resources  and  Conservation, 
and  the  Teton  and  Cascade  County 
Conservation  Districts.  Approximately 
50  irrigators  on  the  Fairfield  Bench,  an 
irrigation  district  30  miles  northwest  of 
Great  Falls,  were  invited  to  participate 
in  a  cooperative  irrigation  scheduling 
program.  Each  cooperator  was 
encouraged  to  follow  the  guidelines 
and  recommendations  of  the  Exten¬ 
sion  Service,  relative  to  irrigation 
scheduling.  Three  full-time  field 
scouts  were  hired;  they  were  assigned 
to  work  with  irrigators,  showing  them 
how  to  effectively  schedule  irrigations. 

In  order  to  make  the  system  work,  and 
also  make  the  system  useful  for  irriga¬ 
tors  across  Montana,  two  computer 
programs  were  developed  for  use  on 
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Left:  A  center  pivot  irrigation  system  in  a  Mon¬ 
tana  potato  field;  proper  irrigation  scheduling  of 
such  systems  has  a  significant  effect  on  water 
use  and  crop  production.  Below:  A  field  scout 
records  the  depth  of  water  in  an  evaporation  pan 
in  an  irrigated  barley  field  collecting  important 
information  about  rainfall  amounts  between 
irrigations. 

and  irrigation  dealers  advise  farmers  area  of  water  conservation  in  Mon- 
about  how  much  water  their  crop  is  tana.  In  1981,  the  Montana  Coopera¬ 
using.  The  program  will  handle  13  tive  Extension  Service  began  an  effort 

crops  at  the  same  time,  and  the  user  to  assist  Montana's  surface  irrigators 
needs  to  keep  track  of  the  water  use  (flooders)  in  improving  on-farm  water 
rate  from  one  of  the  washtubs.  management.  The  purpose  of  this 

program  is  to  determine  the  effects  of 
The  SCHEDULE  program  is  designed  improved  water  management  on  crop 
to  actually  do  the  irrigation  scheduling  yields  and  on  return  flow  quantity  and 
for  each  field.  The  irrigator  supplies  flow  quality  from  graded  border  irri- 
information  about  soil,  crop,  and  loca-  gation  systems.  This  is  being  accom- 
tion.  The  computer  requests  informa-  plished  by  measuring  both  water  appli- 
tion  about  the  local  weather,  washtub  cations  and  return  flows,  assessing 
readings,  and  soil  probing  water  quality  as  it  enters  and  leaves 

information.  the  field,  and  trying  different  applica¬ 

tion  rates  and  set  lengths. 

The  irrigator  then  has  the  answers  to 

the  following  questions:  How  much  Application  Periods 
water  is  there  in  the  soil  right  now?  Preliminary  results  indicate  that  over- 

How  deep  are  the  roots  and  from  application  occurs  because  of  labor 

where  are  they  getting  water?  How  scheduling  conflicts.  That  is,  farmers 
fast  is  the  crop  using  water  right  now?  turn  water  onto  the  field  and  let  it  run 
When  should  I  irrigate  again?  How  for  approximately  8  to  12  hours, 
much  water  should  I  apply?  before  changing  sets.  This  minimizes 

disruption  of  other,  more  pressing 

The  computer  keeps  track  of  the  farm  activities,  such  as  harvesting.  Extension 
record,  and  knows  just  how  much  Service  studies  have  found  that  fields 
water  can  be  added  without  over-  or  can  be  adequately  irrigated  with  a  3- 
under-irrigating.  The  result  is  proper  to  3-1/2-hour  set,  instead  of  the  tradi- 
timing  and  amount  of  water  to  apply.  tional  8-  to  12-hour  set.  At  present,  the 

greatest  drawback  to  improved  water 
Right  on  Schedule  management  practices  is  the  impracti- 

The  program  is  now  working  in  16  cality  of  the  shorter  sets,  because  it 
counties  in  Montana.  Although  the  requires  changing  sets  at  inopportune 
Montana  Cooperative  Extension  Ser-  times, 
vice  does  not  have  a  means  of  getting 

an  accurate  accounting  of  the  use  of  This  work  is  being  expanded  to 
the  system,  we  estimate  that  in  1982  include  furrow  irrigation  methods  on 
more  than  50,000  acres  of  irrigated  conventionally  tilled  and  no-till 

land  in  Montana  were  affected  by  planted  corn.  This  should  allow  a 

these  efforts.  determination  of  any  significant  man¬ 

agement  differences  for  furrow  irriga- 
Whether  irrigators  think  it  is  worth  it  tion  management  techniques  for 
or  not  is  easy  to  answer.  In  1982  the  these  two  tillage  methods. 

Montana  Cooperative  Extension  Serv¬ 
ice  surveyed  55  of  its  cooperators  to  The  project  goal  is  to  convince  irriga- 
determine  their  feelings  about  tors  of  the  benefits  of  improved  man- 

computer-assisted  irrigation  schedul-  agement  practices  and  how  such  prac- 
ing.  Does  it  help  conserve  water,  soil,  tices  may  improve  yields,  reduce 
fertilizer,  labor,  capital,  and  other  val-  fertilizer  use,  or  enhance  fertilizer 
uable  resources?  They  seem  to  think  utilization,  minimize  the  effects  of 
so.  excess  water  applications,  and  minim¬ 

ize  water  quality  degradation,  result- 

It  doesn’t  end  there,  either.  Other  ing  from  excessive  return  flows.  □ 
things  have  been  happening  in  the 


AGNET.  The  programs  are  called 
CONSUMPTand  SCHEDULE. 


Water-Use  Information 

CONSUMPT,  available  at  all  county 
Extension  Service  offices  in  Montana, 
is  designed  to  provide  water-use 
information  to  help  irrigators,  agents. 
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Protecting  Soil 
In  The  Palouse 


Carl  F.  Engle 
Extension  Soil  Scientist 
and 

lames  S.  Long 

Staff  Development  Specialist 
Cooperative  Extension 
Washington  State  University 


Geologically,  the  Palouse  soil  is  very 
young.  It  has  been  deposited  in  east¬ 
ern  Washington  over  the  past  10,000 
years  by  winds  carrying  silt  and  ash 
from  a  great  dry  basin  in  south-central 
Washington  and  from  the  Cascade 
Mountains,  200  miles  west.  The  latest 
major  addition  came  from  Mt.  St.  Hel¬ 
ens  in  May  1980. 

The  steep,  silty  Palouse  hills  are  among 
the  richest  rainfed,  annual  croplands 
in  the  world,  producing  soft  white 
wheats,  dry  edible  peas,  and  lentils  as 
major  crops. 

Cropping  the  rolling  hills  is  costly  in 
soil  loss,  however,  caused  by  15-25 
inches  of  precipitation  during  the  win¬ 
ter  months  when  the  slopes  are  largely 
unprotected.  Soil  loss  reduces  fertility, 
plugs  drainage  ditches  along  the 
roads,  and  fills  the  reservoirs  behind 
the  hydroelectric  dams  on  the  Snake 
and  Columbia  Rivers.  Water  is  rushing 
our  soil  back  west  faster  than  it  drifted 
east! 

Tillage  techniques  are  available  to  pro¬ 
tect  croplands  and  reduce  erosion. 

But  they  are  not  being  used  univer¬ 
sally.  According  to  one  estimate,  one- 
quarter  of  the  producers  contribute 
three-quarters  of  the  erosion. 

Reaching  Producers 

How  to  reach  those  producers?  That 
question  prompted  an  educational 
project  to  reach  producers  with 
information  about  conservation  tillage 
and  to  motivate  them  to  try  tillage 
techniques  new  to  then. 

Education  Effort 

It  was  known  that  producers  who 
become  aware  of  a  new  tillage  tech¬ 
nique  would  want  to  discuss  the  prac¬ 
tice  with  experts  and  each  other.  An 
educational  program  was  planned  to 
involve  delivery  and  interaction,  using 
federal  funds  allocated  to  control 
nonpoint  sources  of  water  pollution. 


A  synchronized  slide/tape  set  fea¬ 
tured  the  evolution  of  tillage  in  the 
Palouse  from  animal  power  to  high 
speed  tractor  power;  available  tillage 
practices;  principles  of  soil  manage¬ 
ment,  field  crop  production,  and 
economics  that  help  producers  evalu¬ 
ate  each  tillage  practice;  and  expe¬ 
riences  of  producers  in  the  Palouse 
who  have  tried  conservation  tillage. 

This  scripting  effort  came  from  a  small 
group  representing  Conservation  Dis¬ 
tricts,  Soil  Conservation  Service  (SCS), 
county  Extension  agents,  and  Exten¬ 
sion  specialists. 

The  production  effort  was  contracted 
to  a  graduate  student  in  Washington 
State  University’s  (WSU)  Adult  and 
Continuing  Education  Program.  After 
completing  the  slide/tape  set,  he 
made  copies  for  county  agents  at  six 
sites  in  the  Palouse  area  of  eastern 
Washington.  An  evening  in  January 
1982  was  scheduled  for  the  program 
and  agents  invited  producers  from 
their  counties. 

Teleconference  heads  the  Way 

Meanwhile,  on  campus  a  group  of 
Extension  specialists  assembled  to  par¬ 
ticipate  by  conference  telephone  in 
the  January  program.  After  producers 
had  an  hour  to  view  the  slide  set  and 
formulate  questions  at  their  sites,  the 
telephone  conference  was  activated, 
linking  the  field  sites  and  the  campus. 

For  another  hour  and  a  half,  the  spe¬ 
cialists  and  producers  discussed  topics 
that  concerned  the  producers:  Soils 
and  fertilizers,  germination  and  yield, 
disease  control,  weed  control,  tillage 
equipment,  and  economics. 

Another  graduate  student  in  Adult 
and  Continuing  Education  who  evalu¬ 
ated  the  program  told  us: 

•  The  event  attraaed  60  producers, 
most  of  whom  had  tried  conserva¬ 
tion  tillage  techniques, 

•  It  did  not  attract  those  less  expe¬ 
rienced  with  conservation  tillage. 
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The  Palouse  region  of  the  Pacific  Northwest  has  both  a  unique  topography  and  unique  erosion 
problems  because  intense  cultivation  pulverizes  the  soil  into  finely  ground  particles  that  are 
easily  washed  away.  To  keep  this  silty  Palouse  soil  producing  Extension  has  developed  an 
educational  program  that  promotes  conservation  tillage  techniques. 


•  The  program  introduced  informa¬ 
tion  new  to  even  the  experienced 
participants  and  stimulated  most 

of  them  to  ask  for  more  information, 

•  Participants  rated  the  slide  show 
as  “good”  and  rated  the  tele¬ 
phone  conference  even  better. 

Committee’s  Tool  Successful 

Since  the  January  program,  the  “tool 
created  by  committee”  is  being 
adapted  more  for  the  ultimate  target 
group.  In  one  county,  for  example, 
the  Extension  agent  adapted  the  slide 
show  for  presentation  at  an  annual 
commodity  meeting — a  gathering  that 
attracts  a  broad  cross  section  of 
producers. 

In  two  other  counties.  Extension 
agents  adapted  the  slide  set  and 
teamed  with  Conservation  District 
Supervisors  to  conduct  neighborhood 
“mini-sessions.”  The  slides  on  conser¬ 
vation  tillage  became  part  of  a  half¬ 
day  program  that  also  discussed,  for 
example,  the  Payment-in-kind  (PIK) 
Program.  The  series  of  winter  mini¬ 
sessions  were  conducted  with  small 
groups  of  farmers  and  spouses  in 
homes  representative  of  the  target 
audience. 

So,  the  diffusion  process  continues.  It 
continues  because  of — 

•  Early  cooperation  among  Exten¬ 
sion,  SCS,  Conservation  Districts, 
and  Adult  and  Continuing  Educa¬ 
tion  in  defining  the  message  and 
the  medium. 

•  Introducing  the  slide  show  to 
innovative  producers  and  talking 
about  its  content  with  a  mix  of 
specialists  and  each  other. 

•  Positive  judgments  about  the 
quality  of  this  educational  tool. 

•  Ability  and  commitment  of  the 
Extension  agents  to  adapt  a  slide/ 
tape  set  in  which  they  had  invested 
and,  with  others,  to  play  it  again  and 
again. 

By  collaboratively  creating  this  slide/ 
tape  set,  another  step  has  been  taken 
toward  keeping  soil  producing  in  the 
Palouse.  □ 
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Education 

Through  Computer 
Simulation 


lohn  R.  Amend 
Professor  of  Chemistry 
and 

Verne  W.  House 
Associate  Professor  of 
Extension  Economics 
Montana  State  University 


Better  management  of  the  nation’s 
water,  energy,  and  electrical  power 
and  development  of  new  technolo¬ 
gies  for  them  are  essential.  Ultimately, 
decisions  on  these  resources  are  made 
by  citizens  and  their  selected  repre¬ 
sentatives. 

Computer  Simulation 

Interactive  computer  simulation  is  one 
way  to  help  people  understand  the 
technical  principles  and  relationships 
of  a  complex  resource  management 
system.  They  can  also  learn  about 
some  of  the  social  problems  involved 
in  resource  management.  Computer 
simulation  can  place  them  in  decisi¬ 
onmaking  situations  involving  real 
problems  and  alternatives.  No  pre¬ 
conceived  solutions  are  presented. 
Participants  can  experiment  with  dif¬ 
ferent  strategies  and  policies,  and 
observe  the  probable  consequences. 

Interactive  computer  simulation  can 
be  illustrated  with  examples  from 
work  we  have  done  in  water  man¬ 
agement.  The  Water  Resources  Educa¬ 
tion  Project  was  in  cooperation  with 
the  Bureau  of  Reclamation,  the  Old 
West  Regional  Commission,  the 
Cooperative  Extension  Service,  and 
the  Office  of  Water  Resource  and 
Technology.  We  initially  developed 
the  technology  for  the  AEC/ERDA/ 
DOE  public  education  programs  in 
energy.  More  than  100  Energy- 
Environment  Simulators  are  in  use  in 
the  United  States  and  Canada  today. 

Simulating 

The  Water  Resources  Management 
Simulator  is  used  in  our  water  re¬ 
sources  education  workshops.  We 
treat  four  problem  areas:  sources  and 
quantity  of  water,  uses  of  water,  qual¬ 
ity  of  water,  and  political  management 
of  the  water  resource.  General  hydro- 
logic  information  is  provided  through 
a  short  slide  talk.  Workshop  partici¬ 
pants  get  a  “hands-on”  opportunity  to 
develop  and  evaluate  water  manage¬ 
ment  strategies  through  use  of  the 
simulator. 


The  Water  Resources  Management 
Simulator,  a  digital  computer,  can 
model  a  region's  water  supply  and 
demand  situation.  Groups  from  the 
audience  use  remote  consoles  to 
make  water  management  decisions  on 
storage  of  surface  and  ground  water, 
sources  of  water,  rate  of  water  use, 
technology  of  water  use,  and  disposi¬ 
tion  of  used  water.  Switches  on  the 
back  panel  weight  the  demands  to 
represent  the  water  use  pattern  in  the 
region  modeled.  They  also  permit 
selection  of  a  number  of  different 
ground  and  surface  water  conditions. 
Stream  systems  that  are  modeled  in 
the  current  computer  simulation  pro¬ 
gram  include  the  Gallatin,  a  high 
mountain  stream  typical  of  parts  of 
Montana  and  Wyoming,  the  James  in 
the  plains  of  the  eastern  Dakotas,  the 
Niobrara  in  Nebraska,  the  Suwannee 
in  northern  Florida,  the  Rogue  River 
in  Oregon,  the  Green  River  in 
Washington,  and  the  Sacramento  in 
California. 

Real-Life  Decisionmaking 

Operators  of  the  Water  Resources 
Management  Simulator  must  make 
some  hard  decisions.  It  provides  them 
with  snowpack  and  stream  flow  for 
each  year  that  represent  historical 
behavior  of  their  region. 

With  their  supply  of  water,  operators 
must  provide  for  their  region’s  water 
needs — irrigation,  energy,  livestock, 
and  municipal  and  industrial  uses. 

They  will  want  to  prevent  drought  or 
flood  from  destroying  crops  or  land. 
They  will  want  to  reserve  adequate 
stream  flow  to  support  downstream 
users  and  fish  and  wildlife. 

For  each  of  their  water  uses,  they  must 
decide  if  the  water  will  come  from  sur¬ 
face  or  underground  water.  They  must 
decide  the  technology  for  each  of 
their  water  uses.  And,  if  they  wish, 
they  may  flood  some  of  their  basin  to 
create  a  reservoir  for  storage  of  sur¬ 
face  water. 


Simulator  differs  from  standard  digital 
computer  simulations  in  several  ways. 

It  operates  in  “real  time”  (approxi¬ 
mately  8  seconds  per  month),  and 
represents  information  on  all  of  its  vari¬ 
ables  simultaneously  during  the  run. 

Participants  may  interact  with  the 
model  at  any  time,  using  simple  con¬ 
trols  to  implement  their  water  man¬ 
agement  decisions.  As  the  simulator 
operates,  a  color  graphic  display  of 
stream  flow,  water  demand,  and  sur¬ 
face  or  ground  water  reserve  is  plot¬ 
ted  on  an  TV  monitor  placed  next  to 
the  simulator. 

Workshop  Structure 

Participants  learn  by  experimenting 
with  the  control  variables  and  observ¬ 
ing  the  effect  on  the  overall  system. 
The  simulator  poses  problems,  acts 
according  to  their  decisions,  and  forces 
them  to  live  with  the  consequences  as 
time  progresses.  Through  a  process  of 
successive  trial,  error,  and  optimiza¬ 
tion  of  variables,  participants  develop 
an  understanding  of  the  relationships 
between  variables  and  of  the  alterna¬ 
tives  involved.  They  also  often  change 
their  idea  of  what  is  “optimum,”  after 
being  faced  with  the  realities  of  the 
system. 

No  One  Point  of  View 

A  major  advantage  of  the  simulation 
technique  lies  in  the  fact  that  the 
workshop  leader  does  not  present  a 
certain  point  of  view.  Participants  can 
experiment  with  different  strategies 
and  policies  and  observe  the  probable 
consequences  of  different  courses  of 
action. 

Our  problem  is  one  of  increasing 
complexity  of  life.  One  could  learn  to 
plow  by  walking  behind  the  ox,  and  to 
shoe  a  horse  by  working  beside  the 
blacksmith.  But  learning  to  fly  an  air¬ 
plane  or  experimenting  with  energy 
or  water  management  policy  is  far 
more  difficult.  Computer  technology 
lets  us  experience  these  complex 
problems,  and  experiment  with  alter¬ 
natives  in  a  safe,  low-cost  manner.  □ 
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Training  in  Water  Technology 

Melville  L.  Palmer 
Extension  Agricultural  Engineer 
Water  Management 
TEie  Ohio  State  University 


Drainage  is  the  major  water  manage¬ 
ment  practice  in  Ohio  agriculture. 
Contractors  are  assuming  more 
responsibility  for  drainage  system 
design  and  layout,  since  there  has 
been  a  decline  in  both  technical  and 
cost-sharing  assistance  from  USDA 
agencies.  There  is  growing  need  for 
continuing  education  of  drainage 
contractors  in  both  technology  and 
management  as  their  enterprises 
become  more  complex.  Almost  60 
percent  of  our  11.7  million  acres  of 
cropland  requires  drainage  for  effi¬ 
cient  crop  production,  and  only  one- 
third  of  this  land  has  been  drained  to 
date.  Other  midwestern  states  have 
similar  needs  for  drainage.  About  25 
percent  of  all  U.S.  cropland  has  wet¬ 
ness  problems  that  require  drainage 
for  profitable  production. 

Changing  Technology 

Drainage  technology  has  been  chang¬ 
ing  rapidly  during  the  past  decade. 
New  innovations  such  as  laser  systems, 
drainage  plows  and  plastic  drain  tub¬ 
ing  have  attracted  many  young  people 
into  the  drainage  industry  and  stimu¬ 
lated  experienced  contractors  to 
modernize  their  operations. 

Technical  proficiency  in  such  fields  as 
surveying  with  tripod  levels  and  lasers, 
drainage  system  design,  plan  prepara¬ 
tion,  efficient  machine  operation,  and 
equipment  maintenance  are  basic. 
Business  management  becomes  more 
importarst  as  the  number  of 
employees,  the  investment  in  equip¬ 
ment,  and  the  volume  and  diversity  of 
work  increases.  Programmable  calcu¬ 
lators  and  home  computer  systems  are 
gradually  becoming  more  significant 
factors  in  many  contracting  busi¬ 
nesses.  To  be  successful,  a  drainage 
contractor  must  develop  good  com¬ 
munication  skills  among  employees, 
customers,  and  numerous  others  with 
whom  there  is  frequent  contact. 

Since  the  early  1950’s  Extension  agri¬ 
cultural  engineers  at  The  Ohio  State 
University  (OSU)  have  conducted 
annual  educational  programs  for 


A  farm  drainage  installation  in  Stark  County,  Ohio. 


drainage  contractors,  in  cooperation 
with  the  Soil  Conservation  Service  and 
the  Ohio  Land  Improvement  Contrac¬ 
tors’  Association  (formerly  the  Ohio 
Drainage  Contractors’  Association). 

The  primary  emphasis  has  been  on 
one  or  more  annual  short  courses  3  to 
5  days  in  length,  depending  on  subject 
matter  and  timing. 

In  1979,  these  short  courses  were 
renamed  “Virgil  Overholt  Drainage 
Schools’’  in  honor  of  the  late  Professor 
Virgil  Overholt  who  initiated  the  pro¬ 
gram  of  contractor  education  in  Ohio. 
Professor  Overholt  retired  from  OSU 
in  1956  after  42  years  of  outstanding 
service. 

Surveying  a  Basic  Course 

Throughout  the  30  years  of  our  drain¬ 
age  short  courses  (and  schools),  sur¬ 
veying  for  farm  drainage  has  been 
basic  to  the  program.  The  surveying 
schools  involve  about  30  hours  of  field 
and  classroom  instruction.  Schools  on 
drainage  system  design-installation 
involve  a  similar  period  of  time.  More 
than  1,100  drainage  contractors, 
machine  operators,  drainage  material 
suppliers  and  technicians  have  partic¬ 
ipated  in  these  programs. 

During  the  past  10  years  (1973  through 
1982),  nine  surveying  schools  and  five 
design-installation  schools  have  been 
held  in  Ohio,  with  an  attendance  of 
537  people,  25  percent  of  whom  came 
from  states  outside  Ohio. 

The  purpose  of  the  surveying  school  is 
“to  advance  the  knowledge  of  drain¬ 
age  contractors  and  others  interested 
in  laser  surveying  for  farm  drainage.’’ 


This  is  the  only  school  of  its  kind  in  the 
United  States. 

The  purpose  of  the  design-installation 
school  is  “to  provide  continuing  edu¬ 
cation  for  drainage  contractors  and 
others  interested  in  advancing  their 
knowledge  of  drainage  system  design, 
soil  management  for  good  drain  per¬ 
formance,  drainage  materials,  pro¬ 
grammable  calculators,  and  related 
subjects.’’ 

Laser  Surveying 

Continuing  education  for  contractors 
is  constantly  being  updated  to  meet 
current  needs.  A  good  example  of  this 
was  the  change  from  conventional 
surveying  to  laser  surveying  in  1982. 
Prior  to  that  time,  beginning  in  1971, 
contractors  were  exposed  to  an 
increasing  amount  of  laser  instruction 
with  the  help  of  the  Laserplane  Cor¬ 
poration  of  Dayton,  Ohio — the 
world’s  largest  manufacturer  of  laser 
systems  for  earth-moving  machines. 
There  has  been  an  increasing  amount 
of  instruction  on  soil  and  water  man¬ 
agement,  including  machinery  and 
cropping  practices  that  affect  draina- 
bility  of  soil  and  soil  structure. 

With  their  practical  working  knowl¬ 
edge  and  expertise  in  soil  and  water 
management,  informed  contractors 
can  greatly  influence  public  attitudes 
toward  wise  use  of  our  natural  re¬ 
sources  and  good  land  stewardship. 
And  farmers  and  others  benefit  by 
improved  quality  in  drainage  installa¬ 
tion  when  they  use  the  services  of 
contractors  who  have  attended  these 
schools.  □ 
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Groundwater:  The  Vital  Reservoir 

Keith  S.  Porter 
Senior  Extension  Associate 
Coordinator,  Water  Resources  Program 
Center  (or  Environmental  Research 
Cornell  University.  Ithaca,  New  York 


Half  the  population  of  the  United 
States  relies  on  groundwater  for  drink¬ 
ing  water.  In  rural  areas,  more  than  90 
percent  of  residents  obtain  their  water 
from  wells  and  springs.  Given  the 
dependence  on  groundwater,  deteri¬ 
oration  in  its  quality  is  a  serious  issue. 

Unfortunately,  needs  to  deal  with 
contamination  are  being  only  partially 
met.  The  quality  of  groundwater 
depends  upon  the  recharge  that 
replenishes  it.  Recharge  itself  is 
affected  by  multiple  land  uses  and 
human  activities  on  the  land  surface.  It 
follows  that  to  manage  groundwater, 
it  is  necessary  to  manage  activities 
which  affect  recharge.  The  alternative 
is  to  manage  the  water  at  the  well  or 
tap.  Between  what  happens  on  the 
land,  and  what  comes  out  of  the  well, 
management  is  practically  helpless. 

Framework 

Public  awareness  of  groundwater  con¬ 
tamination  has  led  to  enactment  of 
statutes  that  provide  an  initial  frame¬ 
work  for  control  of  groundwater  pol¬ 
lution.  The  dilemma  for  the  lawmaker 
or  regulator  is  that  groundwater  qual¬ 
ity  is  determined  by  diverse  actions  on 
the  land.  How  can  laws  and  regula¬ 
tions  govern  all  significant  causes  of 
contamination? 

Causes  include  householders  fertiliz¬ 
ing  their  lawns,  or  pouring  cleansing 
solvents  down  the  drain,  gas  station 
operators  washing  their  station’s 
ramps,  individuals  improperly  keeping 
domestic  pets,  and  highway  depart¬ 
ments  storing  and  managing  salt  for 
de-icing  roads.  Even  if  regulatory  con¬ 
trol  of  80  percent  of  all  the  potential 
causes  of  problems  were  possible,  the 
remaining  20  percent  could  still  irre¬ 
vocably  damage  the  resource.  For 
groundwater  the  law  of  the  commons 
applies  with  special  force. 

A  great  deal  of  environmental  man¬ 
agement  has  been  pursued  through 
litigation.  Litigation  is  costly  and  di¬ 
visive.  Both  environmental  and  busi¬ 


ness  interests  bear  substantial  costs 
incurred  by  extended  environmental 
litigation  and  regulatory  reviews. 
Unfortunately  it  is  not  evident  that  liti¬ 
gation  best  satisfies  either  the  parties 
to  the  conflicts  or  the  environmental 
issues. 

Where  sources  of  contamination  do 
develop,  preventing  contamination 
can  also  be  costly.  However,  the 
longer  term  costs  of  inadequately  pre¬ 
venting  contamination  may  be  much 
higher.  There  is  a  disposition  to  defer 
costs  even  when  the  result  is  a  much 
greater  cost  later. 

Problems  in  Rural  Areas 

About  40  million  residents  in  rural 
areas  depend  on  private  domestic 
wells  in  addition  to  those  using  public 
systems.  Groundwater  is  cheap  and 
has  always  been  considered  reliable. 
Groundwater  can  be  tapped  adjacent 
to  the  point  of  use  so  no  distribution 
system  is  necessary.  It  has  not  pre¬ 
viously  required  treatment  under 
normal  conditions.  In  addition, 
groundwater  represents  an  inbuilt 
storage  system.  Surface  water  usually 
needs  storage  and  treatment  which 
are  difficult  to  control  in  rural  areas. 

Unfortunately,  the  security  with  which 
groundwater  is  used  is  now  dimin¬ 
ished.  Where  contamination  occurs, 
households  whose  wells  are  affected 
can  suffer  a  high  degree  of  stress. 
Nonpublic  water  supplies  receive  lit¬ 
tle,  if  any,  protection  or  support  from 
health  departments  or  other 
government  agencies. 

One  solution  advocated  for  many 
years  is  the  development  of  public 
water  supplies.  Obviously,  for  many 
rural  residents — those  in  remote  dis¬ 
tricts,  the  rural  poor,  migrants  and 
even  weekend  residents — this  solu¬ 
tion  is  not  achievable.  Also,  although 
public  water  supplies  are  more  relia¬ 
ble  than  private  ones,  they  are  not 
without  problems  in  rural  areas.  For 
example,  in  a  survey  reported  in  1970, 
it  was  noted  that  ‘smaller  sized  com¬ 


Substantial  irrevocable  losses  of  farmland  are 
often  preceeded  by  a  slight  suburban  encroach¬ 
ment  into  rural  areas. 


munities  or  systems  had  more  water 
quality  problems  than  the  larger 
ones.”  Recently,  the  U.S.  Government 
Accounting  Office  noted  that  small 
systems  accounted  for  most  noncom¬ 
pliance  with  Safe  Drinking  Water 
Regulations. 

Need  for  Appropriate  Answers 

The  inadequacy  of  rural  waters  stems 
from  the  lack  of  resources,  and  the 
use  of  inappropriate  technology.  Dur¬ 
ing  a  conference  sponsored  by  the 
National  Rural  Center  there  was 
overwhelming  agreement  that  federal 
water  programs  were  more  suitable 
for  urban  than  rural  communities. 
Frequently,  traditional  and  innovative 
technologies  more  appropriate  to 
rural  communities  are  underem- 
phasized. 

Organized  water  supply  programs  in 
rural  areas  may  foster  inadvertent,  as 
well  as  intentional  development.  In 
some  regions  where  staff  from  the 
Center  for  Environmental  Research 
have  provided  assistance,  real  estate 
interests  strongly  support  sewer  and 
water  supply  construction.  However, 
there  may  be  less  support  for  such 
water  projects  when  other  community 
residents  become  aware  of  the  threat 
to  farmland  and  their  rural 
surroundings. 

Work  in  areas  in  New  York  and  rural 
communities  in  other  states  shows 
tnat  the  problems  are  as  much  institu¬ 
tional  and  social  as  technological.  In 
rural  areas  there  are  no  obvious  can¬ 
didate  agencies  to  take  overall  charge 
and  to  balance  competing  economic 
interests. 
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This  chart  illustrates  the  complex  overlapping  issues  of  rural  water  management. 


Problems  facing  rural  communities  in 
protecting  groundwater,  treating 
wastewater,  and  in  managing  water 
supplies  require  an  appropriate  tech¬ 
nology  combined  with  nonregulatory 
solutions. 

Developing  New  Knowledge 

Groundwater  is  rarely  visible.  Intuition 
seldom  provides  a  reliable  sense  of 
how  groundwater  moves,  at  what 
speed  and  from  what  origin.  There  is 
even  less  appreciation  of  how  actions 
on  the  land  can  cause  a  contaminant 
to  eventually  reach  a  drinking  water 
well.  This  failing  is  compounded  in 
situations  where  years  elapse  before 
the  contaminant  arrives  at  a  well 
which  is  miles  from  the  contaminant’s 
original  source.  In  addition,  previously 
there  has  been  a  faith  in  the  purity  of 
groundwater,  and  in  the  ability  of  the 
soil  to  filter  and  cleanse  water  passing 
through  it. 


Testing  with  WALRAS 

Although  confidence  in  the  protective 
capacity  of  soils  has  diminished,  there 
remains  the  need  to  foster  “better 
housekeeping’’  on  the  land  surface.  A 
little  prevention  now  is  an  inexpensive 
substitute  for  a  lot  of  problems  later. 
To  further  understanding  in  communi¬ 
ties,  the  Center  for  Environmental 
Research  has  developed  evaluatory 
and  educational  techniques  termed 
the  Water  and  Land  Resources  Analy¬ 
sis  System  (WALRAS). 

WALRAS  has  been  successfully  ap¬ 
plied  and  tested  under  a  variety  of  cir¬ 
cumstances.  Its  effectiveness  is 
achieved  by  forcing  its  users  to  sys¬ 
tematically  identify  and  assess  prob¬ 
lems  using  available  data.  The  proce¬ 
dure  uses  simple  budgets  which 
summarize  the  different  sources  and 
fates  of  a  contaminant,  or  water,  in  a 
given  area  and  time,  resulting  in  an 
understanding  of  the  implications  of 


both  short-term  activities  and  longer 
term  development  patterns. 

For  success  however,  it  is  essential  to 
fully  engage  the  community  through¬ 
out  the  procedure. 

The  approach  used  in  applications  of 
WALRAS  is  to  educate  and  inform 
while  mediating  between  conflicting 
groups  or  individuals.  In  each  of  the 
areas  where  WALRAS  has  been  used, 
considerable  success  has  been 
achieved  in  developing  institutional  or 
social  mechanisms  whereby  the 
needed  work  can  be  accomplished. 
This  experience  however  has  not  so 
far  included  the  deliberate  aim  to 
explore  and  establish  the  most 
appropriate  community  arrangements 
which  are  self-sustainable. 

It  clearly  is  impossible  for  all  villages 
with  water  problems  to  receive  indi¬ 
vidually  the  intensive  support  and 
technical  assistance  such  as  that  so  far 
provided  by  Cornell.  The  vital  need  is 
to  determine  the  appropriate  adminis¬ 
trative  and  social  mechanisms  to  allow 
villages  and  small  communities  to 
initiate  and  adopt  the  appropriate 
managements  themselves.  Communi¬ 
ty  residents  primarily  determine  what 
happens  on  their  land,  and  how  water 
supplies  are  managed.  Extension  pro¬ 
grams  could  provide  external  support 
and  assistance  that  will  be  required  to 
achieve  the  necessary  level  of 
understanding. 

Informing  Rural  Residents 

The  scattered  distribution  of  residents 
in  rural  areas,  the  educational  level, 
amount  of  time  and  interest,  all  limit 
ability  to  educate  and  inform  the  rural 
audience.  Television  and  telecom¬ 
munications  are  going  to  be  increas¬ 
ingly  effective  as  communication 
media  in  the  next  decade.  For  exam¬ 
ple,  television  broadcasting  from  satel¬ 
lites  directly  to  low-cost  individual 
home  receivers  w'l|  be  widespread  in 
many  countries  before  the  end  of  the 
decade.  These  satellites  offer  a  cost- 
effective  means  of  educating  and 
informing  the  rural  audience.  □ 
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Keeping  Wisconsin’s 
Groundwater  Clean 


Bruce  Webendorfer 

Extension  Water  Quality  Education  Specialist 
and 

Cary  Jackson 

Water  Quality  Education  Coordinator 
Environmental  Resources  Unit 
University  of  Wisconsin 


Wisconsin  enjoys  an  abundance  of 
clean,  clear  groundwater  which  is 
widely  used  for  drinking,  agriculture, 
and  industry.  But  recent  threats 
to  its  quality  have  greatly  increased 
citizens’  interest. 

The  result  has  been  a  challenge  to 
University  of  Wisconsin-Extension 
(UWEX)  to  develop  an  education 
program  for  this  complex,  misunder¬ 
stood  resource. 

Notable  Cooperation 

Noteworthy  in  the  Wisconsin  expe¬ 
rience  is  the  cooperation  among 
faculty  of  many  backgrounds  and  state 
agencies  on  a  political,  conflict-laden 
issue.  That  cooperation  has  enabled 
quick  mobilization  of  limited  re¬ 
sources  to  address  high-priority  public 
information  needs. 

Groundwater  problems  in  Wisconsin 
are  primarily  local.  Incidents  of  con¬ 
tamination  have  increased  in  recent 
years,  from  a  variety  of  sources,  rang¬ 
ing  from  pesticides,  fertilizer,  and 
manure  storage  to  mining  wastes, 
landfills,  and  hazardous  waste  disposal 
sites. 

In  1981,  several  events  brought 
groundwater  concerns  into  focus.  A 
special  state  legislative  committee  was 
evaluating  the  need  for  additional  leg¬ 
islation  on  groundwater  management. 
Monitoring  showed  scattered,  increas¬ 
ing  instances  of  pesticides  and  nitrate 
contamination.  A  controversial  new 
rule  permitted  at  least  minimal  degra¬ 
dation  of  groundwater  from  metallic 
mining,  while  an  emergency  rule  re¬ 
stricted  the  use  of  the  insecticide  aldi- 
carb  (Temik),  the  most  effective  agent 
in  protecting  the  state’s  $80  million 
potato  crop. 

Special  Task  Force  Formfd 

A  special  UWEX  Groundwater  Task 
Force  was  formed  in  November  1981 
to  identify  existing  UWEX  ground- 
water  education  programs  and 
resources,  suggest  needed  programs, 
and  set  an  overall  course  of  action  for 
internal  and  external  coordination  of 
education  activities. 


The  Task  Force  included  26  UWEX 
staff,  representing  10  campus  depart¬ 
ments  and  3  Extension  community 
program  areas  (agriculture,  natural 
resources,  and  home  economics). 

Meeting  for  the  first  time  in 
December  1981,  and  issuing  their  final 
report  on  May  7, 1982,  the  Task  Force 
assessed  all  groundwater  issues  in  the 
state  and  identified  the  strengths  and 
weaknesses  of  existing  UWEX  pro¬ 
grams. 

Initial  Results 

The  Task  Force,  from  the  outset, 
served  as  a  mechanism  for  internal 
communication  and  coordination. 
Faculty  members  came  to  recognize 
how  their  research  and  teaching  pro¬ 
grams  relate  to  groundwater  con¬ 
cerns.  Administrative  staff  also 
became  more  aware  of  the  need  for 
education  on  groundwater.  Limited 
resources  could  then  be  quickly 
obtained.  Finally,  the  university’s  suc¬ 
cess  in  coordinating  its  internal  efforts 
has  improved  its  access  to  the  ongoing 
legislative  activity  on  groundwater. 

Groundwater  Program  Activities 

Following  issuance  of  the  Task  Force 
report,  program  activities  centered 
on — 

•  Gathering  and  synthesizing  infor¬ 
mation  into  publications  on  the 
priority  concerns  identified  by  the 
Task  Force; 

•  Developing  education  programs 
for  UWEX  staff,  farmers,  and  the 
general  public. 

In  line  with  Task  Force  recommenda¬ 
tions,  the  Water  Quality  coordinator 
organized  an  ad  hoc  committee  to 
identify  highest  priority  publications, 
and  coordinated  efforts  that  resulted 
in  small  grants  from  Cooperative 
Extension  and  the  Environmental  Pro¬ 
tection  Agency  to  use  in  developing 
publications  and  other  educational 
materials. 


Publications  Developed 

Part  of  the  grants  funded  use  of  four 
graduate  students  to  work  with  Exten¬ 
sion  specialists  as  editorial  assistants. 
They  synthesized  existing  information, 
identified  resource  people,  and  wrote 
drafts  for  review. 

The  program  activities  following  the 
Task  Force  report  have  not  only 
spurred  internal  coordination,  but 
have  also  established  the  foundation 
for  a  broader  cooperative  effort  on 
groundwater  issues  with  regulatory 
and  technical  agencies. 

Many  Groups  Involved 

The  number  of  agencies  and  offices 
with  a  role  in  groundwater  regulation 
is  as  imposing  as  the  number  of  rele¬ 
vant  academic  disciplines.  Overall 
regulatory  authority  for  surface  and 
groundwater  quality  rests  in  the  state 
Department  of  Natural  Resources, 
whose  groundwater  functions  are 
spread  among  functional  and  regional 
offices.  Other  agencies  regulate  some 
important  activities  affecting  ground- 
water  quality.  The  state  Department 
of  Agriculture,  Trade  and  Consumer 
Protection  regulates  pesticide  use,  the 
Department  of  Health  and  Social  Serv¬ 
ices  evaluates  health  effects  and 
recommends  acceptable  limits  of  con¬ 
taminants  in  drinking  water,  and  the 
Department  of  Industry,  Labor  and 
Human  Relations  regulates  the  siting 
and  design  of  septic  systems. 

Tangible  Results 

At  this  time,  9  months  after  the  Task 
Force  issued  its  recommendations, 
UWEX  can  point  to  tangible  results:  10 
publications  in  press  or  in  review,  an 
internal  white  paper  on  irrigation 
management  education  needs,  a  slide 
show  and  a  display,  two  agent  training 
programs,  and  several  public  informa¬ 
tion  meetings.  A  start  has  been  made 
toward  translating  one  of  the  Task 
Force’s  less  tangible  recommenda¬ 
tions — “substantial  interagency  coop¬ 
eration  and  coordination’’ — into 
reality.  □ 
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Time  and  Tide— 4-H  Marine  Science 


Stu  Sutherland 

Public  Information  Officer 

Extension  Service,  USDA 


One  of  the  camp's  objectives  was  to 
acquaint  county  Extension  staff  with 
the  expertise  of  the  Sea  Grant  pro¬ 
gram  so  that  it  could  be  used  to  sup¬ 
port  local  leader  training  efforts. 

Other  objectives  included  making 
youngsters  aware  of  the  marine  envir¬ 
onment  and  the  role  that  it  plays  in 
their  lives,  with  particular  emphasis  on 
economic  development — including 
career  exploration — and  ecological 
balance. 


This  July  (1983)  a  second  camp  will  be 
held  with  more  youth  involved.  Seven 
youngsters  from  the  migrant  program 
attended  last  year,  and  this  year  schol¬ 
arships  have  already  been  provided 
so  that  some  inner-city  youngsters 
from  New  York  City  will  have  their 
first  chance  to  attend.  Plans  are 
already  being  advanced  to  firm  up  this 
camp's  activity  and  expand  it  to  spring 
and  fall  periods  when  the  camp  is  not 
booked  solid. 


Lobster  on  Wheels 

Called  the  “Blue  Lobster'',  4-H  coastal 
education  in  Rhode  Island  is  mobile. 
Innovations  for  this  program  include 
the  use  of  a  trailer  in  the  summer 
phase,  and  specially  designed  mova¬ 
ble  tanks  containing  sea  life  for  winter 
programs  in  schools.  In  the  winter 
phase,  for  K-6  grade  school  children, 
lessons  include  mammals  of  coastal 
areas,  foodwebs,  ocean  flora  and 
fauna,  as  well  as  others. 


vAifU  srsftn 


Top:  4-H'ers  enjoy  the  21  exhibits  at  the  Marine  Fair,  hefd  in  conjunction  with  the  Marine  Institute 
at  Marineland,  Florida.  Above;  A  4-H  member  lectures  on  the  sensory  system  of  sharks  at  the  4-H 
Congress  held  at  the  University  of  Florida. 


The  impact  of  the  “Blue  Lobster,”  giv¬ 
ing  public  access  to  coastal  education 
for  4,000  in  summer  and  13,000  in  the 
winter  school  program,  is  enhanced 
by  providing  4-H  promotion  and 
awareness  and  in-school  acceptance 
of  4-H. 

The  “Blue  Lobster”  is  booked  about  6 
to  9  months  in  advance,  and  has 
already  traveled  to  over  100  schools. 
The  program  operates  at  about  $1  per 
student — similar  coastal  educational 
programs  would  cost  around  $5  to  $6 
per  person.  Teacher  evaluations  indi¬ 
cate  a  high  degree  of  lesson  retention, 
especially  regarding  the  handling  tank 
activities. 


One  bright,  new  and  expanding 
group  of  4-H  project  activities  centers 
attention  on  the  sea  and  the  shores. 
Commonly  known  as  4-H  Marine 
Science,  this  program  is  gaining  popu¬ 
larity  in  states  with  Sea  Grant  staff  and 
facilities. 


in  Nassau  County  in  July  1982.  The 
program  for  youth  aged  12-17  pro¬ 
vided  51  young  people  with  an  intro¬ 
duction  to  marine  biology,  astronomy, 
maritime  crafts,  recreational  fishing, 
career  exploration,  and  seafood 
utilization. 


To  glimpse  at  the  diversity  of  this  pro¬ 
gram,  here's  a  “skipping  rocks”  look 
down  the  eastern  seacoast,  and  a 
glance  at  the  far  northwest. 


Each  of  the  participants  paid  $100  for 
meals  and  housing,  with  $3,000  for 
additional  expenses  from  the  state's 
Sea  Grant  program.  Five  Cooperative 
Extension  agents  who  staffed  the 
camp  program  now  provide  marine- 
related  projects  in  their  counties. 


New  York  Holds  Marine  Camp 

New  York  held  a  5-day  Marine  Camp 
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Marine  Science  Weekend 

For  the  third  year  (in  1982)  a  special 
marine  science  weekend  was  planned 
and  conducted  for  youth  at  the  Sea- 
ville  Consortium  facilities. 

Here  young  people  gained  an  insight 
into  the  problems  associated  with  ero¬ 
sion  and  industrial  pollution,  as  well  as 
by  participating  in  a  hands-on  expe¬ 
rience  with  a  number  of  marine  spec¬ 
imens  and  viewing  microscopic  life. 
Many  of  them  had  never  experienced 
the  shore  area  as  a  classroom. 

Organized  with  the  cooperation  of 
New  Jersey’s  Sea  Grant  Extension  Serv¬ 
ice  and  the  Consortium,  the  youngs¬ 
ters  learned  about  a  new  variety  of 
career  possibilities.  Their  written  evalu¬ 
ations  show  that  several  were  con¬ 
templating  careers  in  related  fields. 

There  were  also  expressed  interests 
and  enthusiasm  in  the  evaluations,  so 
future  marine  science  weekends  are 
being  planned. 

Maryland  4-H’ers  Use  Research  Ship 

The  Queen  Anne  County  4-H  pro¬ 
gram  arranged  for  a  2-day  trip  on  a 
ship  for  25  high  school  youth  inter¬ 
ested  in  underwater  investigation. 
They  used  the  resources  of  a  Univer¬ 
sity  of  Maryland  Center  for  Environ¬ 
mental  and  Estuary  Studies  high  tech¬ 
nology  underwater  research  vessel 
which  can  accommodate  about  50 
passengers.  The  25  youth  got  some 
special  attention  as  they  gained 
knowledge  of  scientific  investigation 
methods,  gained  appreciation  for 
aquaculture,  and  the  impact  of  land 
use  on  marine  life.  They  also  devel¬ 
oped  skills  in  mapping,  data  collec¬ 
tion,  water  sampling,  and  a  host  of 
other  new  skills  including  marine  life 
identification. 

The  2-day  trip  also  created  much  local 
interest  and  excitement,  enough  so 
that  a  week-long  marine  education 
camp  is  now  being  planned  for  the 


summer  of  1984 — with  the  research 
vessel  being  only  a  small  part  of  the 
camp. 

Elsewhere  in  Maryland,  Wicomico 
County  initiated  an  oyster  culture  proj¬ 
ect  so  youth  there  could  learn  skills 
related  to  the  production,  harvesting, 
and  use  of  oysters.  Such  natural 
resource  programs  are  being 
expanded  in  the  Maryland  4-H  pro¬ 
gram  with  renewed  emphasis  and 
interest  in  the  Chesapeake  Bay  that  is 
so  much  a  part  of  the  state’s  way  of 
life,  and  with  the  support  and  training 
of  volunteers. 

Virginia  4-H’ers  Get  Involved 

The  Chesapeake  Bay  is  also  a  part  of 


Below:  Little  marine  student  is  drawn  by  net- 
making  project  at  4-H  Marine  Camp.  Bottom: 
4-H'er  at  the  Florida  Marine  Camp  becomes 
skilled  at  the  messy  but  necessary  skill  of  fish 
cleaning. 
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Crabbing,  sailor's  "salty" knowledge,  and snor- 
keling  tips  were  all  ways  of  the  sea  4-H'ers  will 
possess  forever  after  4-H  Marine  Camp. 


being  developed  to  further  expand  ers;  an  evaluation  of  the  new  designs; 

Virginia’s  water-related  4-H  activities.  and  the  building  of  a  learning  center 

to  reflect  the  natural  resources 
Florida  4-H’ers  Dive  Into  Program  curriculum. 

Figures  for  1982  4-H  marine  projects 

and  activities  in  Florida  show  that  To  accomplish  such  a  goal  they  will 

more  than  4,500  youngsters  dove  into  need  to  raise  $400,000  over  the  next  4 
all  sorts  of  activities  in  their  state.  years.  To  date,  $71,000  has  been  raised 

for  program  development  and  $65,000 
In  Polk  County,  Florida,  the  4-H  Advi-  to  help  build  the  learning  center.  They 
sory  Board  had  expressed  concern  also  developed  three  curriculum 

about  the  lack  of  public  understand-  prototypes,  have  involved  more  than 
ing  of  management  of  water  re-  10  organizations,  and  also  involved 

sources.  They  established  a  4-H  Water  two  Extension  committees  in  their 
Resource  Education  Committee  with  a  development  effort, 
main  goal  of  creating  awareness  to  all 

of  Polk  County’s  4-H  members.  Additional  hopes  are  to  hire  a  natural 

resources  specialist  for  guidance.  The 
long-term  implications  would  be  to 
increase  the  number  of  4-H  members 
in  natural  resources  projects  to  10,000 
and  the  number  of  leaders  to  800. 


The  a  resource 

for  con- 

contests 

for  4-H  youth.  4-H  clubs  and 
leaders  used  the  resource  list  to  plan 

^  local  educational  experiences.  As  a 

'  result  of  all  this  activity  and  interest, 

the  scene  in  Virginia  where  last  year  Polk  is  now  one  of  four  Florida  coun- 
2,084  4-H’ers,  150  leaders  and  staff  in  ties  piloting  (and  doing  a  critique)  of  a 

19  counties  were  involved  in  marine  new  “Water  in  the  Home”  project  for 

science  education.  One  4-H  marine  possible  use  statewide, 
camp  was  begun  in  1982,  and  nine 

educational  modules  developed  along  Program  Redesigned 

with  drafts  for  two  field  manuals.  The  Washington  State  4-H  Natural 

Resources  program  is  going  through  a 
comprehensive  redesign.  The  objec¬ 
tives,  to  be  completed  by  fall  of  1985, 
include  a  literature  redesign  for 
marine  science  (as  well  as  other  areas) 
with  an  emphasis  on  leader  material; 
training  of  agents  and  volunteer  lead- 


Conclusion 

As  mentioned  earlier,  this  has  been  a 
“skipping  rocks”  look  at  a  few  of  the 
4-H/Marine  Science/Sea  Grant  proj¬ 
ects  and  programs  that  are  develop¬ 
ing.  We  have  “skipped”  a  few  states 
with  Sea  Grant  and  4-H  connections 
and  hope  to  be  able  to  include  them 
in  a  future  issue.  Through  these  new 
and  increasing  4-H  programs  and  proj¬ 
ects,  more  and  more  youth  and  their 
volunteer  leaders  will  be  able  to  more 
fully  understand  our  lands  and  water¬ 
ways  and  to  help  conserve  them  for 
future  generations.  □ 


An  average  of  60  percent  of  the  partic¬ 
ipants  showed  an  increase  in  knowl¬ 
edge  resulting  from  their  marine 
science  program  experiences,  accord¬ 
ing  to  pre-  and  post-testing.  Programs 
on  inland  and  fresh  water  areas  are 
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Preventing  Texas  from  Going  Dry 

Bill  Braden 

Extension  Communications  Specialist 
Texas  A  &  M  University 
College  Station,  Texas 


Texas  is  running  out  of  water. 

Demands  for  this  precious  resource 
are  so  great  that  water  has  become  the 
number  one  concern  of  many  of  the 
state's  government  officials  and  lead¬ 
ers.  The  governor's  Texas  2000  Com¬ 
mission  has  tabbed  water  the  top  con¬ 
cern  in  the  state,  and  Texas  A&M 
University's  Target  2000  Project  has 
cited  the  need  for  programs  on  water 
use  and  conservation.  The  concern 
about  water  has  been  real  for  years 
and  has  long  been  a  priority  educa¬ 
tional  program  of  the  Texas  Agri¬ 
cultural  Extension  Service.  In  the 
Extension  Service  “Thrusts  for  the 
'80s''  program,  land  and  water  re¬ 
sources  is  one  area  targeted  for  ex¬ 
tensive  educational  programming. 

Agriculture  uses  70  to  75  percent  of 
the  state's  water,  so  Extension  pro¬ 
grams  have  been  aimed  at  helping 
farmers  conserve  water  and  use  it 
more  wisely.  Extension  efforts  in  crop 
irrigation  began  in  the  late  '40s  when 
the  first  irrigation  specialist  was  hired 
to  work  in  the  High  Plains  area.  Today, 
three  Extension  agricultural  engineers 
headquartered  at  Lubbock,  Fort 
Stockton  and  College  Station  provide 
information  to  help  producers  grow 
irrigated  crops  more  efficiently. 

Early  educational  efforts  were  directed 
toward  improvement  of  irrigation  sys¬ 
tems  and  management  practices  to 
reduce  the  large  amount  of  wasted 
water — flooded  ditches  and  roads 
were  common  in  many  irrigated  areas. 
Today,  programs  emphasize  refine¬ 
ment  of  irrigation  application  systems, 
techniques  to  precisely  time  irrigation 
and  methods  to  evaluate  and  improve 
the  performance  of  irrigation  pumps 
and  power  units  to  reduce  energy  use 
and  irrigation  costs. 

Reducing  Irrigation  Water 

Leon  New,  agricultural  engineer  at 
Lubbock,  works  closely  with  county 
Extension  agents  and  farmers  in  the 
High  Plains  and  Trans-Pecos  areas 
which  boast  most  of  the  state's  irri¬ 


gated  cropland.  New  is  concerned 
with  reducing  the  use  of  irrigation 
water  as  well  as  reducing  pumping 
costs. 

“Farmers  can  ill  afford  to  run  wells 
now  the  way  they  did  when  fuel  was 
cheap,”  New  said.  “We  are  working 
with  them  on  fewer  irrigations,  differ¬ 
ent  methods  of  irrigating  and  check¬ 
ing  pumps  for  efficiency  of  operation 
to  get  the  most  from  every  drop  of 
water  they  pump.” 

For  instance,  fewer  irrigations  used 
less  water  and  produced  100  more 
pounds  per  acre  of  sugar  beets  in  a  6- 
year  demonstration  in  Deaf  Smith 
County.  Similar  results  have  been 
found  with  corn. 

Studies  show  that  poor  engine  and 
pump  efficiency  can  increase  irriga¬ 
tion  fuel  costs  as  much  as  six  to  eight 
times.  Efficiency  tests  on  pumping 
plants  have  helped  producers  almost 
double  their  unit's  operating  effi¬ 
ciency,  thereby  reducing  the  fuel  cost 
per-acre-inch  of  water  by  more  than 
60  cents. 

Another  study  found  three  inefficient 
irrigation  engines  costing  a  farmer 
$28,000  a  year  in  extra  fuel  costs. 

Sensors  Determine  Moisture  Levels 

New  also  demonstrates  the  use  of  soil 
moisture  sensors  to  help  growers 
determine  moisture  levels.  He  works 
with  producers  to  adapt  center  pivot 
sprinkler  systems  to  ultra-low  pressure 
operation,  improving  application  effi¬ 
ciency  to  95  percent  or  more  and  cut¬ 
ting  fuel  costs. 

Cotton  production  in  the  Trans-Pecos 
area  depends  heavily  on  irrigation, 
and  special  efforts  have  been  under 
way  in  that  region  to  reduce  water  use 
as  well  as  overall  production  costs.  A 
special  educational  program,  called 
ECONOCOT  (for  economical  cotton 
production),  was  launched  several 
years  ago.  Through  more  careful 
attention  to  various  production  prac¬ 


tices  as  outlined  by  the  ECONOCOT 
program,  farmers  have  reduced  their 
costs  while  conserving  precious  water 
supplies.  Some  have  reduced  irriga¬ 
tions  by  50  percent. 

Control  of  weeds  and  brush  on  Texas' 
vast  rangelands  (one-half  of  Texas  is 
rangeland)  is  a  leading  factor  in  con¬ 
serving  available  soil  moisture,  particu¬ 
larly  in  low  rainfall  areas.  “Effective 
use  of  herbicides  and  other  weed  and 
brush  control  practices,  combined 
with  wise  grazing  management,  go  a 
long  way  in  improving  forage  produc¬ 
tion  for  livestock,”  said  Tommy 
Welch,  range  specialist. 

Brush  and  grazing  management  can 
improve  grass  cover  which  uses  avail¬ 
able  water  more  efficiently  and  can 
also  improve  the  quality  of  surface 
runoff. 

About  100  grazing  management  and 
brush  and  weed  control  demonstra¬ 
tions  are  established  each  year  to  help 
ranchers  observe  and  learn  about  new 
and  improved  techniques  and  practi¬ 
ces.  Through  field  days,  tours,  meet¬ 
ings  and  workshops,  some  20,000  indi¬ 
viduals  annually  receive  information 
to  help  them  improve  water  use  on 
their  ranches. 

Springs  and  streams  are  flowing  once 
more  in  some  areas  where  heavy 
brush  infestations  have  been  con¬ 
trolled  and  proper  grazing  manage¬ 
ment  practiced.  This  attests  the  fact 
that  brush  control  and  good  man¬ 
agement  are  water-saving  practices. 

Bill  Knoop,  turfgrass  specialist  located 
at  Texas  A&M’s  Research  and  Exten¬ 
sion  Center  at  Dallas,  has  been 
instrumental  in  organizing  an  exten¬ 
sive  educational  campaign  to  reduce 
water  waste  on  lawns. 

Leaflets  for  Homeowners 

Several  years  ago  Knoop  helped  Plano 
officials  cope  with  rising  energy  costs 
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and  water  use.  The  utility  company 
mailed  out  “Waste-Saver  Lawn  Care 
Plan”  information  leaflets  advising 
homeowners  how  to  water  their  lawns 
and  landscape  plans  properly.  This  led 
to  water  savings  and  reduced  the  tre¬ 
mendous  amount  of  grass  clippings 
that  had  to  be  handled  by  the  city  san¬ 
itation  department.  Reduced  grass 
clippings  alone  saved  the  city  about 
$59,000  the  first  year. 

Since  that  initial  effort,  turf  specialists 
have  been  busy  advising  city  officials 
throughout  the  north  Texas  area  on 
water-saving  techniques  and  proper 
lawn  care  to  reduce  water  use.  More 
than  half  a  million  leaflets  were  dis¬ 
tributed  last  year,  half  of  them  to  Dal¬ 
las  residents.  Other  cities  participating 
in  the  waste-saver  program  include 
Tyler,  Garland,  Carrollton,  Denton, 
Hurst,  Arlington  and  Wichita  Falls. 


Proper  lawn  management  and  water¬ 
ing  have  enabled  homeowners  and 
municipalities  to  reduce  water  costs — 
as  much  as  40  percent  in  some  cases. 

Extension’s  involvement  in  water 
issues  came  to  the  forefront  this  spring 
when  the  city  of  Gatesville  began  to 
experience  water  problems,  with  sev¬ 
eral  wells  going  dry.  Gatesville  city 
officials  worked  witfi  Extension  staff 
members  in  a  countywide  educational 
program  on  water  conservation.  Town 
meetings  on  water  use  in  and  around 
the  home  were  followed  with  mailings 
of  “waste-saver”  leaflets  to  some  7,000 
homeowners. 

Reducing  Home  Water  Use 

Along  with  proper  watering  of  lawns 
and  gardens,  educational  efforts  in 
Gatesville  focused  on  reducing  water 
use  in  the  home.  Water-saving  prac¬ 
tices  included  repairing  leaking  faucets 


and  toilets,  using  flow  restrictors  on 
shower  heads,  washing  only  full  loads 
in  washing  machines  and  dishwashers 
and  displacing  some  of  the  water 
volume  in  toilet  tanks  so  less  water  is 
required. 

Attention  to  minor  drips  and  leaks  is 
important  because  they  can  lead  to 
big  water  losses.  For  instance,  a  faucet 
dripping  at  one  drip  per  second 
amounts  to  7  gallons  of  water  a  day,  or 
2,555  gallons  a  year.  That’s  enough  to 
flood  a  football  field  an  inch  deep. 

Texas’  escalating  population,  expected 
to  surpass  the  20  million  mark  by  the 
turn  of  the  century,  will  continue  to 
put  increasing  pressure  on  the  state’s 
water  resources.  The  Extension  Service 
continues  its  educational  efforts  on 
wise  water  use  and  conservation  for 
Texas  citizens.  □ 
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Nonpoint  Source  Pollution — 
A  People  Problem 


Frank  Clearfield 

Kentucky  Water  Quality  Program  Coordinator 
Cooperative  Extension  Service 
University  of  Kentucky 

Reduction  of  agricultural  nonpoint 
source  (NPS)  water  pollution  is  the 
task  assigned  to  states  by  section  “208” 
of  the  1972  Federal  Pollution  Control 
Act  (P.L.  92-500).  Wilbur  Frye,  an 
agronomist,  and  Kenneth  Piggand 
Frank  Clearfield,  two  Extension  soci¬ 
ologists,  are  presently  in  the  process  of 
developing  a  “208”  educational  plan 
in  Kentucky.  Because  Kentucky  is  one 
of  the  last  states  to  produce  such  a 
plan,  Kentucky  specialists  have  the 
advantage  of  learning  from  the  expe¬ 
riences  of  other  states. 

One  unique  feature  of  the  program  is 
that  Kentucky  is  the  only  state  to  have 
a  sociologist,  Frank  Clearfield,  as  the 
“208”  educational  program  coordina¬ 
tor.  According  to  a  national  survey  of 
“208”  coordinators  gathered  during 
the  summer  and  fall  of  1982,  there  are 
21  agronomists,  8  natural  resource 
specialists,  7  Extension  administrators, 
6  agricultural  engineers,  4  state  agency 
personnel,  and  1  entomologist  who 
coordinate  “208”  programs. 

Pinpointing  Problem  Areas 

Like  most  states  in  the  southeast,  Ken¬ 
tucky  exceeds  the  generally  accepted 
soil  erosion  level  of  5  tons/acre/year; 
the  state  average  is  9.4  tons/acre/year. 
Soil  losses  in  the  northcentral  or 
“Bluegrass  region,”  although  still 
above  the  tolerant  level,  average  only 
6.1  tons/acre/year. 

By  contrast,  the  “Purchase  Area”  of 
southwestern  Kentucky  loses  15.2  tons/ 
acre/year,  which  translates  into  11.4 
million  tons  of  erosion  annually. 

Two  factors  will  assist  in  making  the 
educational  plan  effective.  First,  edu¬ 
cational  resources  need  to  be  allo¬ 
cated  according  to  the  intensity  of  the 
problems  in  a  region.  Second,  since 
“208”  is  concerned  specifically  with 
NPS  water  pollution  and  not  soil  ero¬ 
sion  in  general,  our  first  priority  might 
be  to  target  information  to  farmers 
who  have  acreage  adjacent  to  water 
systems  in  areas  which  may  be  desig¬ 
nated  as  “Water  Quality  Corridors.” 


Kenneth  E.  Pigg 
Associate  Professor,  Sociology 
Cooperative  Extension  Service 
University  of  Kentucky 

Using  Social  Science  Information 

There  are  a  variety  of  other  factors  we 
are  considering  before  producing  a 
final  educational  plan.  Some  of  these 
include  reviewing  plans  of  other 
states,  identifying  solutions  to  NPS  pol¬ 
lution  problems  that  are  economically 
acceptable  to  farmers,  examining  the 
principles  of  attitude  change,  applying 
principles  of  communication  research 
to  the  different  audiences  that  will  be 
targeted  in  our  “208”  plan,  and  assess¬ 
ing  socioeconomic  background  char¬ 
acteristics  of  farmers . 

These  last  three  considerations  may  be 
somewhat  unique  for  “208”  plans  in 
that  these  research  areas  are  grounded 
in  social  science  information. 

Portions  of  the  plan  will  be  developed 
by  agronomists,  agricultural  engi¬ 
neers,  and  agricultural  economists. 

When  you  stop  to  think  about  it,  using 
both  natural  and  social  scientists  on 
pollution  abatement  educational  proj¬ 
ects  makes  sense,  as  pollution  is  as 
much  a  social  problem  as  a  technical 
problem. 

Need  for  Awareness 

Indeed,  for  a  “208”  plan  to  be  truly 
effective,  it  first  needs  to  raise  aware¬ 
ness  about  NPS  pollution  and  isolate  it 
as  a  problem;  second,  it  is  important 
to  transfer  to  farmers,  conservation 
personnel,  and  policy  makers  knowl¬ 
edge  of  recent  research  on  the  com¬ 
plexities  of  NPS  pollution;  and  third,  it 
needs  to  change  farmers’  attitudes 
about  adopting  conservation  practices 

National  Survey 

One  example  follows.  Data  from  the 
Kentucky  national  survey  of  “208” 
program  coordinators  showed  that  39 
percent  of  the  46  coordinators  who 
responded  to  the  survey  felt  that  a 
general  lack  of  awareness  has  been 
the  biggest  obstacle  to  the  success  of 
their  programs.  Raising  awareness  is 
most  efficiently  accomplished  by 
using  nonpersonal  forms  of  communi¬ 


cation  such  as  television,  radio,  public 
service  announcements,  news  releases 
and  so  on.  Fifty-six  percent  of  the 
coordinators  who  cited  awareness  as 
being  problematic  used  these  forms  of 
communication  as  their  primary 
source,  but  only  18  percent  felt  these 
were  their  most  effective  techniques. 
The  remaining  82  percent  felt  per¬ 
sonal  contacts  and  slide  presentations 
were  most  effective. 

Research  indicates  that  personal  con¬ 
tacts  are  effective  for  communicating 
an  understanding  of  details  and 
changing  attitudes,  but  not  for  raising 
awareness  on  a  large  scale. 

Future  Plan 

Kentucky’s  educational  plan  will  be 
finalized  by  August  1983.  It  will  con¬ 
tain  a  mix  of  information  from  the 
social  and  natural  sciences.  Specialists 
have  completed  some  major  steps  that 
include  technically  assessing  the  worst 
problem  areas;  conducting  a  repre¬ 
sentative  statewide  survey  that  deter¬ 
mines  the  farmers’  perception  of 
water  quality  issues  along  with  their 
personal  and  farm  characteristics;  and 
gathering  ideas,  strategies,  and  mate¬ 
rials  from  other  programs. 

In  the  final  version  of  the  plan,  the 
approach  will  be  varied  by  state 
region  and  by  audience  (farmers,  pol¬ 
icy  makers,  or  agency  personnel).  At 
the  bottom  line,  however,  farmers  are 
the  only  group  that  can  implement 
conservation  practices.  Regional 
“before”  statistics  that  exist  through 
our  land  grant  university  and  state 
conservation  agencies  will  be  com¬ 
pared  with  similar  indicators  following 
the  implementation  of  the  plan.  This 
yardstick  will  provide  a  gross  indica¬ 
tion  of  which  strategies  seem  to  work 
and  which  require  some  modification. 
The  Kentucky  staff  hopes  to  find  that 
using  social  science  research  systemat¬ 
ically  for  a  pragmatic  project  such  as 
“208”  will  be  an  effective  way  to  min¬ 
imize  NPS  agricultural  pollution.  □ 
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Pollution  Control  And 
Production  Efficiency 


James  B.  Atkins 

Extension  Specialist,  Biological  and 
Agricultural  Engineering 
North  Carolina  State  University,  Raleigh 

Two  privately  owned  farms  north  of 
Raleigh  in  the  Piedmont  of  North 
Carolina  are  being  used  in  an  ongoing 
Extension  program  to  demonstrate 
how  control  of  agricultural  nonpoint 
source  (NPS)  pollution  can  increase 
production  efficiency.  The  program  is 
being  conducted  by  staff  in  the  Bio¬ 
logical  and  Agricultural  Engineering 
Department  at  North  Carolina  State 
University  in  cooperation  with  a  state 
task  force  on  agricultural  nonpoint 
source  control. 

This  work  stems  from  the  1972  Federal 
Water  Pollution  Control  Act  amend¬ 
ments.  Specifically,  Section  208 
requires  states  to  develop  water  pollu¬ 
tion  control  strategies  including  those 
for  agricultural  NPS  pollution.  In 
North  Carolina,  the  major  agricultural 
NPS  pollutants  are  sediment,  nu¬ 
trients,  animal  wastes,  and  pesticides. 

BMP's  Reduce  Losses 
A  goal  of  the  Statewide  Agricultural 
Task  Force  Program  is  to  increase 
awareness  of  the  costs  and  potential 
impacts  of  NPS  losses  from  North 
Carolina’s  cropland  and  farm  opera¬ 
tions.  The  program  also  encourages 
the  voluntary  implementation  of  Best 
Management  Practices  (BMP’s)  by 
individual  producers  to  reduce  these 
losses.  BMP’s  generally  recommended 
across  the  state  include:  soil  and  water 
conservation,  optimal  fertilizer  use, 
animal  waste  management,  and  inte¬ 
grated  pest  management.  Although 
these  different  practices  are  each  part 
of  ongoing  Extension  and  USDA 
programs,  they  all  fit  together  into 
integrated  farm  management  system 
that  increases  efficient  on-farm  pro¬ 
duction  and  clean  water. 

Farm  Demonstrates  Effectiveness 

The  demonstration  farm  developed  as 
part  of  the  NPS  Task  Force  Educational 
Program  has  succeeded  in  emphasiz¬ 
ing  the  production  agriculture  and 
water  quality  benefits  of  recom¬ 
mended  BMP  systems. 

During  1982,  runoff  from  the  demon¬ 


stration  and  comparison  fields  was 
monitored  to  collect  information  on 
the  effectiveness  of  the  recom¬ 
mended  BMP  system. 

For  the  farm  serving  as  a  comparison 
or  control  site,  soil  testing  is  the  only 
management  practice  being  used. 
Soybeans  are  planted  continuously 
and  tilled  conventionally  straight  up 
and  down  the  slopes.  Soil  type  is  a 
Cecil  sandy  loam  and  data  are  col¬ 
lected  from  a  10-acre  field. 

The  demonstration  site,  on  which 
many  BMP’s  are  used,  is  owned  by 
Huel  Choplin  and  his  son  Connie  and 
is  located  a  few  miles  from  the  control 
farm.  They  produce  swine  in  a  farrow- 
to-finish  operation  with  100  sows  and 
grow  grain  for  feed  on  the  100-acre 
operation.  The  18-acre  field  being 
monitored  has  an  Appling  sandy  loam 
soil.  BMP’s  on  the  Choplin  farm 
include: 

•  Soil  and  water  conservation  practi¬ 
ces  based  on  the  need  to  meet  soil 
loss  goals — parallel  terraces, 
grassed  waterways,  field  borders, 
winter  cover  crops,  and  conserva¬ 
tion  tillage. 

•  Three  ponds  to  store  runoff  for  sea¬ 
sonal  irrigation  needs. 

•  Annual  soil  testing  to  assess  nu¬ 
trient  and  liming  needs. 

•  Storage  of  swine  waste  in  a  liquid 
slurry  pit. 

•  Testing  of  the  swine  waste  to  assess 
its  nutrient  value  prior  to  land 
application. 

•  Land  application  of  waste  to  meet 
crop  fertilizer  requirements  based 
on  soil  and  manure  test  results  via  a 
traveling  big  gun  irrigation  system. 

•  Irrigation  scheduling  based  on  crop 
and  soil  moisture  conditions. 

BMP’s  Pay  Off 

Annual  losses  during  1982  were  less 
from  the  Choplin  farm  with  BMP’s 
compared  with  those  on  the  control 
farm: 

•  Water  runoff  reduced  from  176,000 
gallons  per  acre  to  93,000  gallons 
per  acre; 
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On  Choplin  farm  in  North  Carolina,  farm  swine 
waste  is  applied  over  grain  sorghum  using  their 
traveling  irrigation  gun  system.  This  is  one  of 
two  demonstration  farms  being  used  in  an  Exten¬ 
sion  program  to  show  how  control  of  agricul¬ 
tural  nonpoint  source  (NPS)  pollution  can  in¬ 
crease  production  efficiency. 

•  Delivered  sediment  loss  reduced 
from  14.7  tons  per  acre  to  only  0.05 
ton  per  acre; 

•  Loss  of  organic  material  reduced 
from  1,370  pounds  per  acre  to  82 
pounds  per  acre; 

•  Total  nitrogen  loss  reduced  from 
38.2  pounds  per  acre  to  7.8  pounds 
per  acre; 

•  Total  phosphorus  loss  reduced 
from  12.6  pounds  per  acre  to  2.4 
pounds  per  acre. 

These  results  show  how  many  valuable 
resources  can  be  lost  from  p>oorly 
managed  cropland,  and  how  well  a 
complete  management  system  can 
make  production  agriculture  more 
efficient  and  protect  water  quality. 

High  Yields  and  Low  Bills 

The  Choplin’s  management  is  paying 
off.  From  1978  to  1981,  they  were 
Wake  County  corn  champions  and  in 
1981  ranked  fourth  in  North  Carolina. 
Their  top  yield  was  just  under  214 
bushels  per  acre.  In  addition,  an 
increased  level  of  soil  testing  along 
with  testing  of  their  swine  waste  for  its 
fertilizer  value  and  optimal  land  appli¬ 
cation  allowed  them  to  reduce  their 
fertilizer  bill  from  $10,000  in  1981  to 
$2,000  in  1982. 

The  Choplins  are  helping  to  show 
farmers  across  North  Carolina  that 
management  and  conservation  pay.  □ 
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